LARTHWORMS (OLIGOCHAETA: MEGASCOLECIDAE)
FROM SOUTH AUSTRALIA

by B. G. M: JAMIESON*

Sumimary

Tamieson, B, G. M. (1974) —Farthworms (Oligochacta: Mcgascolecidac) fromr South Aus-

trabis, Frens, R Soc, S, Adst, 98 (2}, 79-112, 31 May, 1974

‘I'he Mecgascolccidae is the only family of earthworms indigenous in South Australia,
Vhe megascolecid faupa of the state is impoverished, though specitlc endemicity is higli, con-
sisting of five peneru with thirteen speciss. These are the circum-mundane Microscolex dubluy
{Fletcher, 1988a); the new endemic specics Perionychella (P.) inconstans, Spenceriefla rnpari-
cystis, §. penclaensis, Gemascolex bursatus, G. mirabilis, G. octothecatus, G. similiy, snd G.
walkeri spp. nov.: the previously known endemic species . aewvmani Edmonds & Tamieson,
1973, and G. stirlingi (Fletcher. 1888a); and two species known ulso from Victoria, G,
fuieralis (Spencer, 1892; syn. Megascolex zeitzi Michaelsen, 1907b) and Heteroporodrilus
shephardi (Spencer, 1500). the latter being represented by the new subspecies H. shephardi
armatus. In sharing its four indigenous genera and two of its species with Vietoria, South
Australia shows close zoogeographic affinitics with this state whereas affinities with Western
Australia urc minimal, cunsisting only of a close relationship between Perionychella and the
Westein Australian genus Graliophtlus. The paucity of the fauna is attributed to the Jow
rainfall and it is noted thal ten of South Australin’s thirteen species huve excrefory adupta-

tions, in the form of inlestinat enteronephry, which favour water conservation.

Introduction

Three -indigenous species of earthworms
{ Famnily Megascolecidae) have previously been
recorded  from  South  Australia. Al werc
assipned Lo a single genus, Gemascolex by Ed-
momls & Jamieson (1973). The three specics
are G, srirlingl (Fletcher, 1888a) of which
Megascolex  flercheri Shannon (1920) is o
junior synonym; G. zieizi (Michaelsen 1907h)
which (sce below) is a junior synonym of G,
lateralfy (Spencer, 1892): und G mewmani
Edmeonds & Jamieson, ‘the type-spccies of
Gemncolex, The only ofher megascolecid
carthworm previously recorded from the state
15 Afferoseofex dubiux (Fletcher, 1888a), for
which Adelaide is a type-locality, This species
is curyhalineg  and. is  crwclim-mundane i
witrmer. though not tropical, regions. Its cen-
tre of origin i3 unknown,

‘Yhe only other earthworms from South Aus-
tralia helong to the holaretic Family Lumbri-
¢ldse. This non-indigenons family 1s beyond
the scope of this work. It js mevertheless of
interest wo note localities from which lumbri-

¢ids were obtained in the present sutvey and
thesc are included in the map (Fig. [).

With the assistance of Mr. T. Walker, the
author collected earthworms in August 1972,
after favourable rains, from 26 localities {sce
Fig. 1), from Mt Remarkabie in the north
to the Fleurieu Peninsula in the south. Collect-
ing yielded twelve species of Megascolecidae,
including the three previously desenibed
Giemascolex spp. and Microscolex dubius. A
further species, collected by Mr. Ifor Thomas
from Kanguroo Island, brings the tolui of
known mcgascolecid <pecies from thc state to
13. No collection was donc on Yorke and
Eyre Peninsulas in Lhe west. nor in much of
the wetter south-castern portion of the state,
and it seenis likely that further species will be
found in those areas. It is hoped that this
study will stimulate others to make the further
collections necessary to-vield g definitive check-
list of South Australian earthworms.

Systemativs
The megascolecid species of South Australia
full into the subfamilics ‘Acanthodrilinae, rep.

* Zoulogy Depariment, Univessity of Queesnsland, S1. Lugia, QI 4047,
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Fig. 1. Map showing all known records of earthworms from South Australia. White circle, Megasco-

lecidae only. Black and white circle, Megascolecidac and Lumbricidae. Black circle, Lumbrici-
dae only.
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resented by the tribe  Acanthodritini, and
Megascolccinae, tepresented by the  tribes
Perionychini tnd Megascolecini sensy Jamie-
son, 19714, The sub- f'nmlltes and tribes are set
out in this order in the present account and
the species are listed in  alphabetical order
tnder their genera within cach tribe, Abbrevia-
tions for inslilutions in which specimens have
been todged arci AM {Australian Museum. Syd.
neyl, BJ (Author's collections), BM (British
Museum (Natoral Historv)) and SAM {South
Australian Muscumi}. The major collcctors,
B. G. M, Jumicson and T. Wulker, are indi-
cated by the initials B.J. and T.W, respectively,
‘The abbreviation H signifies holotype and P
paratype. Explanations of terminology uscd
in deseriptions may be found in Michaelsen
(1800). Stephenson (1930) and (nephridia) in
Tamicson (19714).

A-Key o the Mcgascolecidae of South Aus-
tralia follows.. Ta permit ready identification,
without  necessitating detailed study of the
excretory system which is the basis for tribal
classtlication, tribes have been amitted and the
kev proceeds directly to species. As unkiown
species muy -be cncounteied by colleclars,
agreciment with illustrations cited in the key is

required, and the -detalled descriptions shouk?
be checked 1o confirm identification.

Family MEGASCOLECIDAE

Subfamily ACANTHODRILINAE s. Jamic-
son, 197(a
Tribe ACANTHODRILINT 5, Jamieson, 1971a
Holonephric, or, if wholly or partly mero-
nephric, with & single pair of prostates. Pros-
tates tubular, -one (o three pairs. Stomate
merom,phndza, where present, not formIng a
series median to astomate mictomeronephridia.

Genus MICROSCOLEX Rosa, 1887
Microscolex  dubins (Fletcher. 1888a), Raosa,
1850: 511. Michaelsen, 1907a: 146-148:
1907b; 5. Pickford, 1937: 429-432, figs
IVB-390_ Gates, 1962: 7-15.
FIGS 2A, 12: TABLE. |
Eudrilus (2) dubins Fleteher., [RBBa: 37$-381,
Letgth = 36 mm, w (mid¢htellary — 1.4
mm, 5 — 88 (specimen 1} ‘Circular in cross
seclion, Pigmendés's in .alcobol, Prostomium
not canaficulate, cpilobous 1/2, closed. Peris-
torpium not  bisccted venlral[y. Dorsal pores
absent, Setac B per scgment, commencing i
11, in Tcgulsr Ionuiludmal FOWS thtoughout.
Setae a and A absent in XVIL

Key to the megascolecid species of South Australia

I Combined mule and prostalic pores 8 pair nn NVl (16th setizerous segment), Spermuthecal

pores. abseni

Micrascolex dibes, Fig 2A

1 Cambined male and pxostauc pores " p'ur on XVI" [l7(h $\naemus *egmenl) szrmmheca[

pores prascm -

.,, Nephhdu orie: p&xr pcr scgmenl
1. Nephridia several to many in-a segmem

2

IR

Ta W2 42

Nephridia with torminal bladders swhich aliermate fmrn ]mcm,l zo vcntlal ...........................

Heteroporodrilus shephard! ammuw Fiu. 28

Nephtidia without bladders; ductls in i single series ni each side

Perienychella (P.) inconstans, Fig. 6C

4, Calciferons glands present ot the oesaphugus, paired in X, XEXTT PP |

4. Caleifcrous plunds absent

A
14

6. Spermathecal pores | pair, in 5/6

6. Spermatheca] pores more thun ) pair, in 7/& ot 8/9 .mtenurly

7. Spermathecal pores 2 pairs. . ... ..
7. Spermathecal pores more than 2 pam
8. Last spermathecal pores in 7/8 .
8. Last spermathecsl pores.in 8/9
9. Spermathecal pores & pairs. Lo
9. Spermatheenl pores 3 pairs ...
10, Last hearts in XIT .
10, Lost hearts in XIJIT
Gonital tnarking(s) unpmrcd midveatral ..
. Genital markings pajred ...

—
- —

.....

g v o 6

tresmenmisiatsrngierifyple

Calelferous glands 4 pairs, in X-XIM. ﬁpcrm-{lhcc.u: unpalred Spvm:c (eHa tnparicyatis, Fig. 9A
Calciferous glands 3 pairs, .in XT-XIII, Spermathccae paued. ..

... Spenceriella penalaensis, Fig. 98
Gemascolex walkeri, Fig. 7/}

oo e G P e e 8
("unaccolei’ m:mbdu Flg..
o Gemusealex bursatus, Fig. 3A

e ne o Gemascoles actotheeaing Fig, 6A. I%

.....

Gemasealex iatepalts, ¥ig. 4A.lll3
Grmascolex newwnaoni. Fig. 78
12

12, Male pores whout one ﬂnrd of the body circumlerence .m.m No gemtn] mnrl.m_h,s present

hehind them

. Gemyscolex similis, Fig, 3B

12. Male pores about vre fifth of the body circuniferviice apast, Paired genital markines be-

hind them i e

Gemascolex stirlingi, Fig. BA, B

(ORI
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TABLE 1
forcisenal wdistareey It Micruscales dubiis
[QL1)
aa ar ke ey dd e th pa
Sérmdnl NI no  ps 13 U 21T 40 13 U6
Sepmend XN [ R t - T P PRS- S ' B Py R 2
daddarducd s 9 of chicumference
. as a3y bc ol dd Go cb
Svgment X g 6% 14€ 108 2¢3 M6 44 6R
Sepment XX i3 %1 183 117 277 102 LS s
Kfein 107 60 151 112 263 0.3 15U 68
Interval/aky 12 J0 Is 19 41 1£ 171 10

Nephraporesd inconspicuous, in the interscg-
mental. furrows a Jittle less than 173 be balow
e firsl observed at 6/7. Clitellum snnular,
XIM-XVI with weak development through
XVI. well developed but not strongly pro-
tuberani, apparent 2y o smooth region owing
1 supression of Infersepmental furrows 14715
and 157167 sciue gnd nwephropores retained.
Male pores minule, cquatorial in XVIT, lateral
ol sclal lines g, cuch in an oval Held, which
is not stlliciently efevaled ta be termed a poro-
prore, the pores 1,26 mm, 0,14 circumference,
apait. Avcessoey genital mwrkings absent. Fe-
malc pores paired. almost al the anterior mar-

gin of XIV, shorldy median of o lines,
Spermatheeal pores absent.
Strongest  scpli 8/9-13/ 14, moderately

strong, Dorsal blood vessel single, continuous
onto the pharynx. Last hearts in X1, those in
X-XII latero-ocsopbageal, vach with a con-
neclive from the dorsal awd [rom the poarly
distinguishable supra-ocsophageul vessel; the
Jatter oesophageal only, Commissuraly in VI-
IX dorsoventral only. Subncural vessel abrent
Girzand rudimentary, in V. Ocsophagus thicker
walled' and more rugose internally in X—=X1V
than anteriorly, montdiform throughout though
narrawer in XV. Extramural culciferous plands
absent, Intestinal origin XVI; typhlosole. caecia
and muscular thickening absent. WNephridia
stomate. vesiculate holonephridias those in Ti-
IV each sending a. duct laterally 1o discharge
presctally in & line, the duct in 11 avesicu-
late, the duces in TIF and TV cach with o smull
subspherical bladder; the nephridis in V dis-
charging through small subspherical somewhai
crenulated  hladdets preserully  immecdistely
below <« linas, the bladders joincd medianly
and slightly subterminally by the ducts: by
segment VI the duct median to the hladder
is itself swollen and by XII the original bladder
proirudes from the lateral aspect of the wedge
shaped evpansion of the duct and may be can-
sidered a short rounded diverticulum: the
bladders reach thkeir furthest separation from
e line, al approximately one fourth cb. in the
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vicinity of XVII und maintain {his  position
further posieriorly. Caudally the diverticulum
becomes a definite lateral caecum, about Lwice
ns long ns wide, though hidden by coils of the
nephridium. Holandric, clavate testes am non-
iridescent funnels in X and XI: seminal vesicles
2 puiry, ricemose, 1n XL and X1 Metagynous;
ovarics, flattened labes with severil conjolned
strings of large oocytes, and tuniels in XIIT
small ovisages  in X1IV.  Prostites  almost
straight, twubular, passing laterally from the
ducts in XVII and widening cvenly to the
rourded frec extremity so as to appear slen-
derly clavate: the external duct indistinctly
demareated but with a <light musculur sheen:
the double vas deferens joining the duct ar jts
ental third. Penial setac presenl an two follicles,
« and b. the b follicle entering 1he bady wall
in common with the prostate duei. Each peni-
setal follicle with two functional and two
reserve selac: each scta almost sicaight, ectally
tapering slightly to a blunt point. the cctal
fifth bearing « Jongitudinal series of approxi-
mately 7 to 10 circumferential sets of short
tranvvetse nclsionst. 1he posterjur bogder of
ench incision forming a few minute anteriorly
directed denticles, she incisions in o set
arranged obliquely wroumt the circumference
of the setay this ornumentation puorly Vixible
under the light microscope; leagthy ol two
functional setae 0.52 und 0.72 mm, general
width of the shaft 16,m and 26pm Tespec-
tively. Spermathecae absent.

Marerbal vxammined: 1ml, 140°55°E, 38°01°S.
26 km From M Gonibicr along romd to
Nelson. in -sandy Joam under griss among
wattles and gumx and some garden escapes.
Bi. and T.W., 154ii.1972= 2 specimens
(8J),

Typerlocality: Sydney, Mulwaln (N.S.W,):
Adelaide.

Qther  Ausiraliun  localities;  Tas,  (fude
Michselsen 1900); N.S.W.—Newcastle. Para-
matta { Michacelsen 19073, b)s Jenolan Caves
area {Boardmin 1943}, South westerm Aus-
trafid { Michaclscn 120741, Old-Tooweomba
{Stephenson 1933). ACT. (Gates 1962).

Remurksi: Microscolex dubias is a eurvhaline
species cifcum-mundane in the northern and
southern hemisphercs  mostly in warmer
tegions. though not tropical,

Absence of spermathecal pares, location of
combined mule and prostatic pores cn XV
and progressive nabrowing of setal intervul ab
in an anlerior direction from approximately
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Fig. 2. Genital fields of: A, Microscolex dubius, specimen |, Lml. B, Heteroporodrilus shephardi

nrmatis, holotype. 111,

Symbals used in illustrations of genital fields: 9, female pore; g.m.. accessory genital marking: J,
male pore; sp.p., spermathecal pore, Roman numerals are segment numbers, Clitefturn shaded. AMl by

camera lucida.

segment XXII to XVHI allow ready recog-
nition of this species.
Subfamily MEGASCOIECINAE s. Jamieson,
1971z
Tribe PERIONYCHING 5. Jamieson, 1971a
Male and prostatic pores coincident or
(Diplotréme  part, New Caledonia) near
together on XVIII; sometimes with a single
median combined mauale and prostatic pore.

Prostates one pair, tubular to racemose.
Purely holonephric, or with meronephridia in
a varying numbér of segments anterior to holo-
nephridia; never (?) with intestinal entero-
nephry.
Genus PERIONYCHELLA Michaelsen,
19072

Perionychclia (P.) inconstans $p, nov.
FIGS 6C, 10A: TABLE 2
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Leagth = 63(H}=77(F1) min, w (mid-
clitellur) - 2 mm, 5 — 122(H)-131(P1).
Pigmentless in alcohol with the exception of
the reddish brown clitellum, Form attenuated;
circular in cross  section. Prostomiunm  epi-
lobons 2/3, acute. closcd: not canuliculate:
Petistomium not bisected ventrally. Setae 8 per
segment, i regular longitudinal rows through-
out (HY or ¢ und o irregilar postesiorly (P1);
o and B absent in XVIIL

Nephropores sporadically visible, on and be-
hind the clitellum, anteriorly in their seements
im & lines, Clitellum anouolar, very conspic-
Uous awinyg o strong iumescence and its red-
dish volor (almost fusiform and reminiscent
uf that of the aquatic gonus Sparganaphilus),
clearly demarcated in XII-2/3 XVIII, but
some clitellar modification and pinkigh plamen-
tation present throughout XII and XVIII dor-
aally, e extent XU-XVIIT (= 7 serments):
intersegments £3/14-17/18 towlly obliterated
dorsally. Male pores equatorial in a lines of
AVILL on strongly  protuberant, subcircular
papitlue which $ill all but a small anterior part
of the segment, the Iateral borders of the
papillsc less  clearly  demarcated than  ihe
median borders. The papillae te In a whitish
slandufar field which inlerrdpts the clitellum
from shortly presecally in XVII, laterally be-
vond & in XVIIL and XVITT, and which cxtends
pusieriorly to include (H) or just preeede (P1)
the setal are of XX. The setuﬂ annolus of XVTI
to shorily lateral of b forme a transverse ven-
tral vidge Diistinct (ccessary genitnl markings
are not recognizable in the male field hut
thers s 2 sugpestion of a Leanwverse pucd from
mid ol ta lateral of b on each wide filling the
anteriae third of XVILL An unpnired, midven.
trul, circular accessory genital marking with
depressed central area and  porelike centre
almosi fills the length of each of segments
VII. VT and IN apd extends laterally to a
or inte. oh {H, Pl; séé Field Variation)
Female pores paired. shortly anteror to (H)
or anteromedion (P1) 10 setae o of XIV_ in n
common plandular field which fills &b and
longitidinully éxtends from 13714 posteriorly
1o just include the ~ventral setal couples.
Spermathecal pores in 778 and 8$/9, ench on
an inconspicuous papilla almost concealed in
the intersegment, unpaired midventral (P1) or
paired immediately median 10 a lines (H).

Thickest  sepla  7/8-9/10,  moderately
strongly thickened (H, P1). Dorsal blood ves-
sel single, confinuous ontn the pharymt (H).
Last heares In XTI, those In X-XIIT latero-

TABLE 2
Jiterseral distunces in Perionychella (B.) inconstans
tm
ga ab &N o dd de kb g
Sconent X1t
Holetype 0SS 03 05 04 24 d4. 0% Nt
Paptype L 4.3 0.2 b4 03 2.1 Uy ‘04 B2
Sewnent XX
Tialotype .4 02 0% 03 20 DY 0S5 U2
Putatyse | 05 02 bs 93 20 03 g4 02
shimdardized ua %% ol errcumfirence
o -~ as ab  be pd dd  dc  ch  ba
ament . .
tototyps joe 4 H0o 0 46 us MBS 49
Paraepy § 7 34 YT e3 49K 7,0 ¥B A
Maean 1 AT HR KT a¥2 70 g 49
Ioteivals A 81 20 td 102 ts 2t 19
Sexincnl N
1alntype | 0T 49 I 1M S8 ik 67 0T 42
Fatatype 1 9y S50 IUY B9 4TI 5Y vo 30
Muan oM 498 11T 6] ARA 64 YK A4
Intervallan 24 1 23 2 ous 13 U U9

oesophagenl, each feceiving a conneclive from
the dorsal vessel and from the sopra-ocsopha-
geal vessel, The latter vessel extends trooi /2
VIIL X1V (P1), 172 XV (H1) and exeept
al its extrepiities, is larger than ke dorsal
vessel. No subneural vessel detectable.

Gizzard smal] and glohose in V, its poserior
limic being at /2 VI muscular but cisily
compressed. Qesophagus monilitorim bul net
evidentdy vascularized in VI-VI, in IX-XLV
moniliform and apparently  with  inercased
vascularization (especially vasculsr in 1X1, in
XV-XVIL (H}-XIX (PL} tobolir and anby
stightly vasenlarized, in XVHL (R} similar o
that in XV hut glohase. Intestinil origin
apparently XIX where the wall is thinner (H)
or XX (Pl with ocsophageal valve at 19:-20).
not reaching {ull walth until NXTI: tvphlosole
absent, though # rudimentary mid-dorsal ridee
is observable in paratype 1. muscular 1hicken-
ing and <cacca absent (H, Pl). Nephtliia
hulanephridia first secognizable in X1 (1) or
XM (H) B 2 pairs of small witlike strives
Tures on the body wall, ir IV and ¥V (P1) niay
he tofted nephiridia (the exireme narmowress
of the wormm ftendering dissection verv Giffi-
cult); each holonephridium with o large pre-
septal fuanel and narrow docl  Jischarzing
presetally in b line,

Holandric. testes and indescent funnels jn
X and X1 seminul vesieles lurge, racemose,
with many large diserete Joculi, in IX and X1,
Melaegynous  (ovaries consisting of a2 lew
irregular chains of very large oocvies amd fine
nels i X1 trie ovisues, each witly several
very Jarge oocytex, in XIV. Prostates u palr
of thick short lotiuous 1tubes vesinicled 1o
XVINI {P1} or their ental ends just entering
XX (1) muscular ducts straight arv slightly
curved, not sinvous. Penial setae present. their
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follicles extending from XVItl into XX, fili-
form.

Spermathecae i VI anid X, cach with a

sacciform, nammow=sinlked ampolla snd u digiti-
larm-clavate  (insemunafed)  sinupys  divertl-
culum joining the base of the duct and Jonger
than duct plus ampalfa, In paratype 1 there
15 only a single spermathcea in each segment,
its dutt entering the body wall helow the ven-
wral nerve cord. o the holotype there are 2
spermatheciae in euch segment, discharging
median to « lings, nnd the right spermathecy in
each segment has a replicated ampulla,
Field variation: The male genital ficld has ihe
form described for the holotype in the 9 speci-
nieny sclected as paratypes but the right prose
tate {and male porophore) is replicated in
puratype 4 so that there is one in XVII and
d fyrther one In XIX, Midveniral unpaired
aceessory genifal markings. are present in VI,
VUL and IX in 3 specimens (including the
holotype), in VIl and V111, in 3 specimens, and
in VHI and IX in -} specimens. Spermathecal
pores, in 7/8 and 8&/9, are paited shonly
median of 4 lines in 3 specimens, paired but
ventrally almost ¢contiguous in | specimen, and
are unpaired, midventral. in 3 specimens, being
externally  unrecognizable i the remaining
specimen,

Material examined: Hjl, 136°44'F, 35°36'S,

in solt. waterlogged carth, bonded with grass

and grass roots. on the banks of Rocky

River, about 1.6 km N of Rocky River

Homestead, Knngaruo L approximately 50

wirms per square fool, £, Thomas, date?-H.,

P1-9 {plus many additional specimens). H,

"2~ (AM): PL. 5, 6(BM); P7 (SAM): PS,

& and additional specimens (BIT).

Remnarks- This specics differs from otherc in
Perionycheilu in location of nephropores in b
lines and In that od is not as large relative to
ah. These differences may indicate that it Is
phylogenetically istinct from the remainder
of the genus but erection of i separate genus
for iis Teception does not uppear necessary.

Genus HETEROPORODRILUS Jamieson.
1970

Heteroparodrilue. shephardi  (Spencer.
annatus subsp, nov,

FIGS 28, 108, 11A, 13; TABLE 3

Length = 1I3+H(H) mm-132¢P1) mm. w
(midetitellar) = 7(PI)-B(H) mm.s = 109+
(H, posterior amporee: PL dumaged), Form

angular in cross section the peripherv being

1900)

siraight between adjacent setal fines Pipmented
greyish brown but pale ventrally in alcohol.
Prostomium protanylobous, with a iransverse
furrow ut Q/1 (11} or epitanylobous with a
transverse [urrow a1 # 1: rthe peristomivm with
several longitudinal Furrows so that - extéension
of a dorsal prostomial tongue to 1/2 is ques-
tionable. Canalicula ahsent, First dorsal pore
6/7 (H, P1), Sctae B per segment, in regular
Inngitudinal sows throughout; sctae a and &
absent. rzplaced by penial setae, in XVIIL
Nephropores conspicuous, anterior in their
segments in the holotype in (7)., HI-1V ia
d lines; in V-IX alternating from d to mid be
(commencing in Y In o on the right and mid
fe on the left); thereafter alternating from
d 1o b (in X in b on the right and 4 on the
left); the nephropores symmetrically disposed
in paratvpe 1 in 11<1V in d dines: in V and VI
in mid ¢ in VIT=IX allernating from 4 to mid
ber in X backwards alicrnating from b o
o {examined m H and Py to 20/21). Clitel-
lum annular, XIV-1/3 XVIL: dorsal paores
oceluded tn 14/ 15=16/17; intersegmental fur-
rows fainter dorsully; setie and nephpopores
¢learly visible. Muale pores oiv XVITL ih &, each
on a slender papilla strongly protuhenint from
an indistinet Jow circular prominence. Acces-
sory genital murkings: trapsverse oval to ob-
long pads with porelike centres Jn VI (uni-
Tteral, right), VII and VAT (paired) flling ah
and with centres at or slightly hehind the setal
are; similar but lavger pads almost filling the
scgments  longitydinglly  and  with  centres
immediately presctud in gb paired in XT and
X1 and unilateral, nght,.in XXII: paired deep
pits in eh in 17/18 and immediately behind

TARBLE 1
fereesetal distonces in Heteroporadriliss shephardi
armatus
mm
un ab b oed od e b ba
Sepment X1
Hnlatype T6 21 33 3B S4B 36 AN 19
Parstyee 2 23 4 22 34 44 24 22 17
Paratype 1 18 1.5 23 26 54 25 22 138
Sverrent NN .
Holatype 30 15 2% 39 62 317 19 1S
Pyratype 3 T30 018 29 44 31 22 1,4
Paryer 3 19 13-2.4 24 52 24 2407
srandarcinat 3 7% 0f tireinference
W ah b ocd & de b ba
Seprpent X11 . . .
Holotype 96 7.8 124 1407250 133 H.4 70
Pariucype = 121 74 1o 126 231 136 116 90
Paratsne 8 05 7.5 1L6 10,8 27,1 12611 7.8
Ean W TANI 122251 128 1.8 28
Tntcreal/ah 14 10 146 3.8 435 1.v 1.3 1.0
Seament XX
Holatype 117 62 175152 24,1 144103 58
Dararype 2 119 &2 93 15.0 20K 14.0 11.¢ 73
Yaraype § 29 FR 126 126272126 1246 S8
Mean 15 64 11,] 143247 143118 63
Interenisab 1710 1.7 22 39 22 18 1.0
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1919, a smill indusiinet -eyelike marking
present postero-luterally to cach pit (H, ses
Ficld Varation). Female pores inconspicuous
midway between the setal arc und anteriog
Vorder of X1V, shortly median of e (H. PI).
Spermalheeal jores 3 pairs in 6/7, 7/8 amd
%/9, in b lincs tand with inconspicuous cllip-
tical lips, (L1)) or shortly Tateral of & lines
and preceded by o semicirculnr swelling which
flls the postenor Ihiid of the previous segaient
(rn.

Septa N/9-11/12 strongly thickened. Dorsal
blood  vessel tingle, conlinuons ouwy  the
pharynk. Supra-oesophageal vessel traced into
VI, not demonstrable ig V11, ending pos-
{erlocly in XTIE recciving a transverse vessgl
from each of the ealciferons. glunds, in X=X1IL
Last Learts o XTI, those in X=XI1il, which
are stonl, originaling from the calciferous ves
sels and receiving slender conncctives Yrom
the dorsal vessel [latero-oesophugeal hearis):
comminissurals 10 ¥I1=-1X more slender, dorso-
venteal only und, unlike the latero-tesophagel
hearis, with parietal branches but neverihe-
less valvulars vessels from the dorsal vessel in
Void VI branching on the gut. Gizzanl brogd,
wossy. strng hut Taitly easily compressible
(1) or elongale and firm {P1), the preceding
acsophagus, in 1Y, forming a wide flaccid pro-
veitricuius. Qesophaglis  unmedified in 1X.
bearing 4 pairs of ventrolutersl broudly sessile
extramural calcifecous glunds, in N—X11, the
lumen of each gland plmost occluded by
plimerous tadial lamecllac. Ocsophagus short,
narrow and chloragogenons m XIV, Iatestinal
origin. XV- tyvphlosole abseni. 1lolonephric,
nephridin with maoderately Jurge subspherical
termueniz! vesicles, which are readily visthle in
ihe posterior intestinal region, are los weld
developed in the anterior intestenal vegion and
ot apparent in fthe fonchudy; preseptul funnels
lacge, in ab irrespective of positinn of hladder
(first  demonstraled 90 X1V} Compacted
sperm  miasses  surrounding  iridescent  sperm
tupnels in X und X1 semiiml sesicles race-
fvse, i 1X and XTI, Laree racemose prostutes
a pair. in XVT XX p U-shaped muscualar duge
passing medianly from the middic region of
the gland; the duct hifureatiog st its ental
extremity 16 receive ducts from the pntetior
and posterinr postions of  the gland. vas
teferens joining the duct near its ectal e,

Penisd setae slendet, situous, almost flilorm,
the cctal seglon. viewed from either side. orny-
mented with irregulak, approximately trans-
verse (s oblique rows of a few (P1) 1 several

(Hj triangular ltaviened dcales, which eaecpt
at their bases, are ‘free from the sctal surfuce
bt point towanls ihe ectal exiremity ol the
seta; the scales in the holutvpe with single.
bifid vr Lrifid points and in two or three groups,
each group corresponding approginaccly with
one of the courser scales of parelype 77 rotal
numher of scales counted in i longitudinal
line approsimately 20 tin 0.21 mnm) and 37
fin 044 mm} in lwo seme of the holotype;
eqch sela tapering to a rosnded bul delicate
point:  lenpth of o fully devcloped sela
291 P13 7HY mm; width of  the  most
strongly ornamented region 27 or 20 pm (H)
smd 23 ym (P}, Female organs noL ohserv-
able (H): ovaries with numerons egg strings,
and Tunnels e XTI ovisucs absent. Spermathe-
cue three pairs discharging anterorly o their
cepments; ampulle subspherical. slightly shorter
that the: stoutly fusiform muscular glossy duoet;
an abruptly widening clavate diverticulum fess
than one third the Iength of the ducl arnsing
from the median aspect of the duct shartly
e2tal of the ampulln (H. PI1).
Fietd varin,ion: Tn the four type specimens
paired pads in @b, which dJo nut nclide the
amterior  pomons  of  theic scgmenls, are
present in VL VI and VT in L (R), P2 and
P2, A liplike swelling-extending to the preced-
ing sctal arc is present in bhese sgments In
front of each spermathecal pore in PI=3, An
unpdired midventral circular postsetal marking
with porelike celitra s prosent in cach of sep-
ments VE V11 and VII§ in P2 or in VHE oily
in B3, Paired pads median to sctac # and ooccu-
pying much of the lepgth of the segment aic
present in X.in 1 aid P3. in X1 in H and PI
and 3, and in XIL in H, P2 and P3. Paijed
pits in ab lie in intersegment 17718 aud im-
mediately behind 18/19 in H. P12 and 3.
Puired oval pads Tihvad occur in XXIL in P2 hut
there i3 only one. unilalleral pad in H(R),
MR and PA(L). Indcfinite turmid areas muey
be present in the vicinity of ihe paired pits of
(7418 and 18719, f.c. il] defined eyelike mark-
ings posterulateral w the pits in XVIL and
NIX in H or postcromcdizn lo the pils in
XYHIin Pl and P3 and in XIX also in PL.
Material examined: L4, 140¥49'E, 37°21R8'S,
1} km S of Penola in encalypts fringing
Pinus radiata. B4, and TW . 15.viii 1972-H,
Lk2. 140°42°E, 36"37'S. 37 km from Ror-
dertown along road to Naracourte, in bank
of tempurary pool in prassland with spare
yrassurees and cucalypts, T.1., 16,v111,1972-
P4, 1 %4, LADTHVE, 36°59S. 2 km § of
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Naracootte, jn sandy soil with brucken and
wattles  nead  pasture, BJ, and T,
16.90.1972-P1-3,  H(AM)| PI-2(B)):
P4{BM): P3(SAM]Y,
Remarks: The new material pprecs with H.
shephardi wlonc in the genus (vide Jamieson
1970) in alternation of nephropores between
d and mid be, rather than the usual d 10 o
and it i« here included in H; shephardl as 1 new
subspecies although it shows ditferences. in-
cluding. the distzibution of genital markings
und the presence of penial setae, which might
be considered to warrant separate specific
status. Whether or not it be reproductively
isolated frony the puminute subspecies it is
unquestionably, from its. morphology, more
closely relatcd to the latter than to uny other
taxon in Hetcroporodrilus. H. shephardi be-
fongs 10« group of species with four pairs of
valeiferous glunds, the other members of which
are H. cavallerdanes (Fletcher 188%a) and M.
niediterseny (Flelcher 1888h). The latter {wo
species Occnr ferrestrially in upper reuches ul
the Murray-Darling river system while /7,
shephardi veevrs on the Wimmera River,

Tribc MIGASCOLECINI 5. Jamieson, 1971a

Male und prostatic pores coincident -on
XVl (rarely XVI1); prosiales one pair,
racemose (wilh branched internal ducts and no
single central lumen) or tubular {with a single
centeql Tumend, Purely metonephric: median
stomate nephridium, if present. opening into
the intestine.

Genps GEMASCOLEX Edmonids & JTamieson,
1973

Terrestnial. Body circulur in cross section
ur {(G. bdursmns) dorsoventrally  depressed.
Irostummium epilobous to tanylobous) peéris-
tomium bisected by a longitudinat furrow ven-
trally, which is morc -conspicuous -1hon other
gmoving which ay be presemt, or (G. mira-
biity and G. stirlingi) grooving present all
round but net morne conspicuous venrally.
Sctac numerous (more than 8) in each sep-
ment. Nephropores aot externally recognizable.
A puir oi combined male and prostatic pores
on XVIIL Clitellum annular anterior 1o 18/
19 its intersegments and dorsal pores obscured
at matuity but setae visible. Intetsggmental
accessory genital markings always present, Fe-
male pore presctal in XIV and midvéntral or.
as z rare individual variation (G. laterulis),
patred: Spermathecal pores 2-4 palrs in §/6~
8/;), Z pairs in /7 and 7/, or a pairin S/6
ohly.

Dursal blood vesse} singlc; continuous oatp
pharynx. Hearts in X posteriorly Tatero-
ocsophageal. each ansing trom the short supra-
ocsophageal vessel and from the Jorsal vessel,
Last heartz in X1 or XU, 1atero-ocsophageal
vessels (always?) present medion to the heads.
Subpeural vessel absent. Gizzard large, in V or
V1. Oesophagus lacking extramural calciferous
glands. Intestine commencing in XV1J; a ridge-
like low or (G. walkeri) decp dorsal typhlo-
ole present; caeca uaimd miiscular thickeaing
absent. Excretory system meroncphric. Puired
twfts present in IL TII-V of which at least
those in IV and ¥ are enteronephric, with
ducts entering the buccal cavity and/or the
pharynx, Caudally with numcrous entero-
nephric meronephridiu. eych with a preseptal
funnel, discharging into the intcsting in each
segment and with or withoul 2 longiludinal
collecting duct (ureter) on cach side. Testes
and Funpmels in X oand X1 festis-wacs absent!
seminul vesicles in X1 and XIL or rarely in
IX, X1 and XIL

Ovariex and [unnels in XUI; ovisucy present
or absent, Prostates tubuloracemose: linpur,
lobulated. with axial Junien throyghout which
recelves lateral canalicull; vas eferens jpin-
ing their muscular ducts,. Penial seiac wbsent.
Spermathecae with diverticula,

T'ype-species: -Gempscoley nevmani Edmonds

& TJamieson, 1973,

Distribution: South Australia and Victoria,

CHEUKLIST OF SPECIES
*New combinations in Gemascolea

South Australia:

1. Gemascolex bursarus sp. nov.

2, Perlchaeta dateralis® Spencer, 1892 (also
Vietona), syn.. Megasénlex zivizi Michael-
sen, 1907h

Y. Gemuascolex mirabilis sp. nov.

4, Gemavcolex newmant BEdwonds & Janmie-
son, 1973

3. Gemascolex octothecatus sp, nov.

6. Gemascolex: similis sp. nov.

7. Perichaera stirlingt Flercher. 1888a, syn,
Megascolex fletcheri Shannon, 1920

8. Gemascolex walkeré sp. nov.

VYictoria!

9, Perichaeia dorsalis® Fletcher, }3R8h

Gemuseolex bursatos sp. nov.
FIGS 3A. 10C, 11B-E! TABLE 4
Length — S2(P1)—64(H) mm, W (midclitel-
lary = LS{PL)=2.5(H) mm, s = SI(P1)-
102{H), Plegmemed purplish-brown dorsally,
palc venwully; setag in pale circular fields,
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TABLE 4
Inmtersetal distances in Gemaseolex bursalus

adndardired a3 %

mm of circumimence
3 ab 7 =z u an  ab Ty =
sesment X4

Halotype 06 04 04 0s $.2 122 74 78 03
Palatyoe | VA W G4 04 42 3.4 cp 71 100
Mean 101 K3 LS 102
Intorval/sh 1.8 14 1t 0s

Scgmenl XX . .
Halotype 0.7 0y B4 03 58 128 32 78 140
Puratyre J 0.6 03 B3 BS 44 156 65 A9 e
Mean 32 75 20 23
Inlervalsab. LT I bl e

Prostomum tanylobous, harrow, acute (11} or
epilobous, 3/4, open. Canalicula absent. Dot~
al pores minute, the first in 4/ 5. Setae of each
side mure cjoscly spuced luterally than dor-
sally and venteallyy wb and be approximately
equal, Numbers of selie per segment [8 in
XIT, 16 in XX (H, PL), 20(P1}-22(H) fil-
teen sexments from the caudal end; @ and 2
lines strajght throughout; anteriorly with o
wide bresk in lhe setul cipclet dogsally and
ventrally; postcriorty with a moderate ventrul
and almost inuppreciable domal break. Setae
a and b bul not ¢ absent in XVIIL Clitellum
(developed in holotype anly) XIH-XVI (= 4
segments). Male. porcs extensive transverse
slits, with puckered lips bul no porophares, in-
medialely median 1o setac ¢ of XVIII,
[LOSCH)-1.30¢P1)  mm, 0O29(P1I1-0.381H)
cireumferenee, apart, A <circolar, low dome-
shaped accessory genital marking present al
17/18 and 18719 -in front of and behind the
male pore, dn the left side, bot at 18/19 only
on the vight side (1) paired in these locutions
in Pl. A pair of clliptical evelike murkings in
16/17 in ab (1 only) and a further pair of
circulay 1o cliiptical markings in 8/9 slightly
latersl of A fines (11, P1): all accessory genital
matkines vudimentary in Pl. Spermathecil
pores 2 pairs, in 7/% and 8/9, laterally situated
paping clefis, shartly lateral of setal lines 4,
1,32(I)=2.0(PT}  mm, NAR(P1I-DSG{H)
circumierence. aparlt.

Strongest  septa 971013714, moderately
stronaly thickencd. Last hearts in X11 Sipra-
oesophageyl  recognizable  in VII(HI,
VIIIKPIY-4 XITIKPL), XUIH), well de-
veloped. Gizzard in V. Tntestme onginatdig in
XVIT in which it rescmbiles the vascularized
regions of the cesophaguy; 2 low toritous dor-
sal typhlosole first considerably developed in
XXVl tut traceable [orwafd as a ridiment
1o XXIIT. Nephridia: a pair of tufts in each
of sesmepts M-V, increasing from soall to
farge posteriad, those in IV und V sending

compositc ducts to the pharyns; lhose in 1
wnd  I1E apparently cxonephric, smull  cxo-
ncpliric tufts in VI accompanied baterplly hy
micromeronephridia  (H. Pl); numerous jo-
wgumentary micromeronephridia in VIE pos-
teriorly, at flist posterior in their segments (H,
PL}; in XVI=XVII especially conspictious and
densely crowded on the body wall {H); there.
after (I, P13} moderately numerous on each
sule and. posterior in. cach segmenty caudally
with several [as muny ay 8 or 9) enlarped
nephridia on cach side with a preseptal funnel,
at least some of these nephridiy on each side
wpding ducts 10 the roof of the intesline:
accompanied in the holatype by smaller asto-
mile, (exenephric?y ncphridia; po ureters
demonstrable,  Precise  ¢descnption  of  the
nephridia must be postponcd until more appro-
priately fived material 5 available.

Sperm funnels in X and X1 (iridescent in
the mature holotyps)s seminal vesicles race-
mose, in XI and XII Ovares oval jaminue
with several large oocyvies- (HY, rudimentary
in the paratype: accompanjed medianly by
small sacs of unknown [function;  ovisacs
present. Prostates tubuloracemose, cach with
flattened teaflike glandular pottion, in XXII-
XXV, XXV, deeply incised by the sepla
and adherent to the intestine: the muscular
duct straight in XIX=-XXIT but in XVHI curv-
ing medianly: around the anterior face of a
large subspherical bursa copulatrix. A conical
penis-like structure projecting from the bursa
into the male genityl speriure though not
visihle externally: vas deferens joining the
junction of prosiate duct and gland (H): pros-
tate glands rudimentary in Pl.

Spermatheene 2 puirs, in VI and IX duet.
ampulla and diverticulum tortuous; the diver-
ticulum {inseminated} slender, tubular, uni-
foculate. = fittle larger than ihe ampulla (H);
spermathece rudimentary in PL

Materiol exarnlned: Ji3, JIR°30°E, 35"22'S,

hill & km from Mypongs, S. Ledmonds

16 Vil 1972-H(AM). PI(R]).

Remarks: The muscular bursae st the ectil
ends of the prostate ductks in this specics are
unique in the geaus.

Gemascolex lateralis (Spencer, 1892)

FIGS 4A, B, 10D-F. 11F; TABLE 3
Pevichacta luteralis Spencer, 1892¢ 1t-12, #l
VI. figs 55-57, 78,

1900: 220,

Megascalex lateratis Michaelsen,
Samieson, 1971b: 95,

Muygascolex zietzi Michaelien, 19076;
Jamieson, 1971b: 9§,

17-19.
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Fig. 3. Geaital fields of: 4, Gemascolex bursatus, holotype, 1j3. B, G. similis, holotype, Li12,

The following account is dtawn from the
lectotype, two specimens from locality Ji2
(SA77, 79}, 4 specimen from LI (SA15),
and one from Lk3 (SA229). These .are re-
ferred to as L, and specimens 1, 2, 3 and 4
respectively in the account.

Length = 45 (specimen 3), 74 (specimen
2)-80(L} mm (specimens 1 and 4 arc pos-

terior regencrates), w [{midclitellar) = 3-4
mm, s = 87 (specimen 3), 109 (specimen 2)-
122(L). Circular in cross section. Pigmented
purplish brown dorsally with the setae in pale
fields (specimens 1 and 2); or pigmentless
(bleached?) (L; specimens 3 und 4). Prose
tominm epilobous 1/2 (specimens. 3 and 4)
and 2/3 (specimens 1 and 2) or appearing
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TABLYE &
fiterseral lisiaaces in Gemascolex Lilerulis

slandaschred 15 7%

i Ll citcumeironos
an ab sy T ow ut b ey €«
Seepam X1
15477 pbong 67 fLIls 94 46 G0 94
254 v D% 03 53704 635 R a6 1A
JISA IS nho DR 0y LI T 72 40 3.6 113
45a 229 07 N4 LS DO 92 TE 93 54 92
Seement XX
13A 77 1.} 05 H5 1.4 121 10.4 45 44 §49
25a 79 |4 06X 9n 12150 07 59 4K BY
I8A 1S 1.0 65 B4 3.1 93 165 <35 L8 119
45A729 11 05 08 43 9% J1A 33 S3 437

tapvlobous (L): pot wr Taintly canoliculate,
closed ar openi. First dorsal pore 4/5. Selae
more clnsely spaced venlwlaterally than dot-
aally and ventrally on each side; ab signifi-
cantly, bue pot greaply Jirger thun fic in most
veements. numbers of setae per segment 21—
I (mean of 5 - 26) in XU 17-24 (mean
of 3 = 22) in XX, 20-38 (mean of 5 - 26)
liftaen seuments: from the caudal end: a dis-
ringt though only moderately ~wide wventral
hreak present throushout: & cdorsal  break
present in the forcbody but behind ihe clitel-
lum only initally recogmizable. or present but
narrow. throughout. Sctac a, & and ¢ absent in
XVIT or (L) a and b, only absent
Clitellmn XIH {specimens 2—=3]. XiV ([
epecimen 1)-XVIL (L, specimen |, 2). 1/3
XVIT {specimiens 3 and 4) 1= 3— 1/3 <eg-
menls). Male pores on prominent 1ounded
porophores in.e lines of XVILL. distance apart
204 (specimen 39, 2.81 (specimen 4Y,
L1 (L), 404 (specimen 1), 492 (specimen
21 mm: ratio of this to circomterence —
0.26 (LY. 030 (specimen 4). 0.31 (specimen
3). 033 (spccimens | oand 1), Accessory
venital nuarkings, o pair of cvelike markings
in cach of intersegments Y/ 10 and 10/11 in
oh 1Lz specimens. 1—1). Additional markings
in 177182122 varying from « fines at 17/18
to slightly median of & at 21/22 (L), or in
17/18-227/23 (specimens | and 2) or absent
(specimens 3 and 4). A further pair of sub-
circular markings presedt in XVIL in front
of the male pores (L; specimens 1=4) and a
second pair behind thém {specimens 1 and 2)
{see Field Variation}, Spermathecal pores 2
paits. tlearly vigible simken orifices of incon-
spictions, in A/7-8/9, hetween setal lines 4
and §; distance belween pores = 2.04 {speci-
men 3). 30 (specimen 43, 4.5 (leclolype),
492 (specimen 1). 5.62 (specimen 21 mm;
ratio of this distance fo eitcumberence = 0.24
{specimen 3), N.34 (apecimen 41, 0,35 (lecio-
typel. 0,33 (specimen 23, N.42 (specimen 1),

Several pre-intestinal septar thickened hut
nooe  strongly: Jast hearts in XIi. Supra-
vesophageal vessel in 1/2 VIII-1/2 X1t well
developed (specimens 1 and 2); ill-defined in
specimens 3 and 4. Vascular system not ntuct
in the lectorype. Gizzard in V, Infestinul origin
XV 2 very low, cudimentary. dorsal tvphlo-
sole first definitely recognizable in XXVIS.
Nephridia: <mall pawed (ulls in I and 1)
with anterolaterally directed composite ducts
which in  specintens 3—31 uappeur to he
2xonephric but in the lectotype join the buccal
cavity at its anterior Nimit. Large 1fts In 1Y
and "V enteronephric. their composite ducts
runping anteromediplly 10 join the phiynx
Numerous exonepliric astomate micromero-
nephridia present in | or more bamids in VY
posteriorly (visible from Il in speceimens 3 wnd
4), nssociated with the anterior and posterios
septy in XV (specimens | oand 2) or XVI§
(specimens 3 and 4} poseriordy, Cauddly
with approximately 8 enlarged nephridia.. cach
with o preseptal funnel on each side; ome or
two nephridial ducte traced 10 the roef of the
intestine but prohably all enteroncphnic: ro
longitudinul  eollecung ducts.  demonstrable
Sperm funoels iridescent in X and X1; seminul
vesicles slightly tacemase. almost saceiform, 2
or 3 pairs, in 1X (I, specimens | amd 2), XI
and XII (all specimensi.. Ovaries, Natiened
webs or lebes with several conjoined strinms of
large oocyies, and funnels; a crescestic sac
of unknown function scen on the anterior sep-
tum of X1MI median 10 tha pvaries in the lecti-
type and specimens | and 25 sacs on the an-
terior seprum of X1V questionahly ovisacs,
Prostiles tubuloracemose, hand-sectians of ane
of specimen 3 revealing a very matrow cenlral
lumen; the broad ghandular portian linear, in
XVIHI-XXI. XX deeply incised by the
septaz the musculur doct forming o lonp at
Icust the cetol limb ot which widens strangly
hut a copulatory bursa absentt the vas Jdeferens
joining tke duet near its junction with the
sland, No glandular misses distinguishable in-
ternally ul the sites of the accessory gental
mirkings Spermalhecac 3 pairs. dJiverticulum
{inseminated) single. tubular, very lang tid
much colled,

Field variation: Antetioe genital matrkings. are
commonly absent in specimenrs  with  well
developed markings in the vicinity of ‘the male
genitul ficld. When .anterior markings are
present they ‘usually occur in /10 and 10/ 11
but they sometimes are present in 1/ 11 anly
gl eaeely in 8/9 only; there are rarcly 3 piiirs,
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Fig. 4. Gemascolex lateralis. Genital fields of: A, specimen 1, Ji2; B, specimen 3, LI,

in 879, 9/10 and 10/11. A pair of markings
is invariably present in XVHI in front of the
male porcs and a further pair s usually
present behind the pores. In no specimens are
the posterior markings present in the absence
of the unterior pair,

Paired intersegmeéntal genitul markings in
the vicinity of the male pores may be absent

but they arc usually present in 18719, 19720,
commaonly in 20/21 and 21722 and less fre-
quenty m 17/18 and 22/23,
Ir all but one of the many specimens
cxamined. the femule pore was unpaired.
Marerial examined: 1gl, 138703'E, 32"46‘_5,
Alligator Gorge National Purk, under rocks
neyr ereek in gorge, B.J. and T.W.,
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19.viii. | 972—SA 26-30, 33. Jh2, I38°3I8'E,
33°55'S, 10 k;mm S of Clare on road to
Auburn, under eucalypts, #.J. and T8,
IB.VilL1972—SA (65, SA 170, SA 318, 319,
§i2, 13R°24'E, 34°5R'S, Mt Lefty, TU¥.,
16.vili.1972—S8A 300. Mt Lofty. in cucalvpl
woodland, B4, and T.W._ 16viii.1972—SA
289-296, 298, 299, 301-302, 304, 305; Mt,
Lofty arei, in morst soil in eucalypt sclero-
phyll. 0., 20.viii 1972—SA 77,78, 79, 82,
RS. Jj1, 138°41'E. 33°07'S, Mt. Bold reser-
voir, on hillside with sucalypts and griwss,
T.W., 21 3iii.]972 -SA $7-60.Jj2, 138°43°E,
34714'S, Kyeema National Park, near creel
and under logs 1o cucalypt sclerophyll and
in swamp, T3V, 21.viili.1972—SA 271, 279,
3IR6, 287. 4j3, 13B°30E, 357228 6.5 km
from Myponga, S. Edmonds, 16.3in1972—
SA 336, 237. Jjh 138°31°E, 35°26°S. near
Mt Clark (S of Myponga), eucalypt
scleraphyll, T.W., 21.viii, 1972—SA 64, 69—
21§58, L3RV L'E. 35°36°S. 8 km from Cape
Jervis along roud to Victor Harbor, in grass-
trec, bracken and eucalypt bushland, T.W.,
Vil I972—SA 265, 267. 1j6, 138°21'E,
35734'S. 24 km from Cape fervis along-toad
sy Vietor Hathor, under rocks and logs in
poor soil, 0., 2140 1972—SA 207, 209,
21, 215, 137, 138725'E, 35°33'8, 30 km
from Cape Jervis along road to Victor Har-
bwr, in grasstree and ewcalypt milga, 7UH°,
21Vl 1972—SA 172, 176, Jj8. 138°32°E.
357348, 1 km from Vicler Harbar to Cape
Jervis, under roadside fog, T.W., 21.viii.1972
—SA 42 (immamure).  Kjl,  139°28'E,
35"15'S. Tailem Bend, under rocks on bank
of the Murray River, AJ; and 7.0,
16 i 1 972—8A 188-190. 192-193, 195~
200, 203205 LK3, 14N0°3R'E, 3A°42S, 12
km from Nuaracoorte 0 Bonleriown, in
sumly  sail among  Banksga, wnims  and
bracken., B.J. and T.W., 163:1i.1972—8A
219 2300 LI, 144K, 37°28'S. 11 km S
of Penola ut roadside. under cucalypts fring.
ing  Pinus  rodiata,  BJ. and  T.W.
15.viii 1972--SA 15, LIZ, t40°32'E.
377418, 18 km SE of Millicent on toad 10
Mt Gambier, in sandy soil with prass,
bracken aud Drascra Fringing a Pinvs radiata
plantation, T.W_. 15w 1972—SA 47
SA 15, 79 (AM); SA 77, 229 (BM); SA
289 {SAM}: the remuining specimens (BI),

Remarky: Examinatipn of the lectotype of
Perichuern luteralls reveals the presence of
paired geniral markings, overlooked by Spen-
cer, i @410 and f0/11 and does pot confirm

painng of the female pore reported in his
description. Agreement of the new material,
ond Micheelsen's descriptivn of Megascolez
7letze, with the Jestotype is so close as to allow
ni doubt of conspecifivity.

The. possibility that an infraspecific morph,
subspecies- or, less likely, a sibling species
should be recognized for at leust some popu-
ialions which have gemial markings on XV 1L
both behind and o front of thc male pores
deserves  jnvestigation.  In such  specimens
{cxemplified by specimens 3 and 4) the male
spermathecal pores, although in the same setal
lines as the typical marph. (cxcmplificd by
the lectotype and specimens 1 und 2§ ure
usually closer together transversely, The sper-
mathecal dhverticula are, so far as investigated,
shorter und. less convoluted. Furthermorc.
paired intersegmental genital markings in the
vicinity of the male pores may he absent
though frequenily present. The nccurrence
sympatrically on Mt Lofty of spacimens with
or without markings behind the male pores,
in sddition 10 those v front, st preseat mili-
tates against recognition of subspecies. How-
ever, it Is hoped that 3 statstical examination
of morphology in populations of &G fateralis
and of their hiology will be undertsken hy
workers in- South Australia with a view to de-
termining the status of the variants mentioned.

G. lwteralis 18 the only indigenous megas-
volecid, ‘other than Heteroporodrilus shephardi,
kitown to occur outside South Auwstrulia (in
Victoria)

Gemascnlex mimhilis sp, nov,
FIGS 5. 10G: TABLE 6

Lengih — G6O(H)Y-S3(P1Y mm. w (mid-
clitelfar) — S5.5(H)-69{P1) mm, ~» =
L20(P11-128¢H). Circular in cross section,
Pigmentless with the exception of the brownish
clitellum. Prostomium epitanylobous. closed at
1253 penstomivm and laterul barders 10 0/1
not certainly distinguishable from longitudinal
furrows on the peristomiom but bisected by a
decp tanalicula to 0/1. Peristumivm longitud-
inally grooved all round but not bisected ven-
trally. First dorss! pore 3/4, (imperforate?,
1), 4/35 (H. P1). Setae subeyually spaced.
though be is slightly wider than ab throughout,
Numibers of  setae per segment 20(P13-21(H)
in XIL 21(PIY-22(H in XX, 20(H}-21(P1)
fiftcen segments from the caudal cnd; a lines
straigh| throughnut: 2 lines straight anterior 10,
irtegitlar posterior o the clitellum: a ventral
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TABLE ¢

Interselal distances in Gemascolex mirshilis

standardizod an %

mtd. ol circumference
ax Al 2y 2 u 3 ah 3y
Seement XIIT .

Hololyme 10 b4 07 15408 6 15 57 13
Pajapoe | 12 046 08 07157 74 40 54 105
Menn 7.9 36 £5 Nna
Intersal/ ab 20 10 1.8 30

Segment XX .
olodyp a7 04 12 t@i3e 23 4% Be 119
Carstype | 14 06 1.0 20176 30 3.0 2K 112
Can (7B Y S o I 1 XY
Intervabiab 2 10 24 At

und a dorsal break present throughout. Setuc
aand b, but not ¢, absent jn XVIII,

Clitcllum XUE(P1), 1/3XTH(H)-XVII{H),
AXVIH(PL) (= 4 2/3-5 1/3 segmenly).
Muale pores minute longitudinal slits in ab near
the median borders of a pair of large poro-
phores; the pores T40(H)=1.79(F1} mim,
0.09{H)-0,10(P1) clreumicrence apart,
Accessory genital markings paired Lransvessely
cllipticat tumescences, with slit like centees, ex-
tending from fateral of ¢ to median of b, in
16/17(P1), 19/20, 20/21(H. P1), 21/22 and
22/23(H), Spermathecul pores 2 pairs of small
pores concealed in 6/7 and 7/8, in ab, nearer
u, with a faintly demarcared lip in front of each
on the preceding scgment; the pores 1,37(H)-
172(P1) mim, 0.09-0.11 circumfcrence spart.

Strongest septa  9/10-12/13, moderately
strangly thickened. Lust septal glands in 1V,
not iavolving the gizzard. Last hearts in XML
conncetives in X-X1L from supra-ocsophugeal
larger than the dorsal .connectives nnd each
joined before it reuches the Jatter vessel hy o
vessel from the corresponding side of ‘the
aesophageal wall, Supra-nesophagesl in N—~
X1, weakly teveloped despite (he large size
ol the conneciives to the bearts. Gizzard n V.,
Ocsophagus almos: suppressed to VII[ and
short in IX owing to hackwards projection nf
the gizzanl; vascularized (though not co-
spicuously) and dilated jn X-XIIT, with high
internal villi aimost occhuding the lumen but
not uniting axially. Intestinal origin XVI1; a
well developed, though low, tortuous dorsal
lyphlosole commencing jn XXV(P1Y or
XXVI(H). Nephridia: & large pair of tufted
nephridia, with innimerable spiral loops, in VI
sending several composite diets anterolaterally
dmd anteromedially 1o the bady wall anteriorly
in this segment; an cxtremely Targe pair uf
wits in V sending composite ducts to the
pharyns and acdditional long composiwe duety
fur forward to the vicinity of intersegment /2.
Very small pharyngeal tufts in 1V (H, P1) a

5. Gemascolex mirablfls. Genilal field. holo-
type JgZ.

Fig.

rudimentaty tuft on each side in 1HI(H); none
detectable in 1I(H} or in 11 and JII(P1).
Lateral bandy of astemate, cxoacphric micro-
merancphridia posterior In their scgments in
VI-XU(H), XUIPI) then becoming pro-
gressively more anterior until in XV{PL) or
XVI(H) they ure attached to the anterior sep-
fum, the bands especially dense o XITI-
XVIL: in the anlerior intestinal tcgion with
approximately 13 compact wsstomate micro-
meronephridia on each side dependent from
the anterior scptum but exonephric, Caudally
with approximately 8 enlarged nephridia on
each side, closely udjacent to and encircling
the intestine from rlmost the middorsil line
laterallys esch with a large, |ong-stalked pre-
septal funnel, these nephridia sending separate
ducts medially to unite as a common duct
which  passes  diawonally, posteromedially,
berieath the dorsal hlood vessel on each side.
to enter the hody wall posteriorly in the seg.
ment; the diagonal duct on each side com-
municating by a nartower duct with that of the
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next wijncent seaments. Numierous astomute,
appatently  exonephri¢,  séptul  micromero-
nephridi present i the parieies, surrounding
and concentric with the enl4rged, enteronephric
nephridia (M4, P11 Sperm funncls weakly iri-
descent in X and X1 Semunal vesicles sage-
mose. in X1 oml XI. Qvarics composed of
several partly unifed strings ol large oocyics,
Flatlengd saclike structures in X1V may be
nvisies. Prostates tongue-shaped, restricted to
and passing faterally in XVIL, incised once
tu twice %0 44 10 suppest 7 madified. depressed
tubular Turm (H, £1); with 2 narrow centrul
lumen throughout which has ¢pithelium-lined
side brunches (sehizoparatype)s the muscular
ducl widening significantly towards the pore
and joined near its ental end by the vasa
deferentiy, these male ducls runmng separately
from ¢ach other in the thick muscular wall
of the prostute duct near the lumen of the
Iatter. but not penetrating the lining epithelium
to join the lumen until the male pose iy almaost
reached  (schizopututype); copulatory hursa
absent, Spermithecae 2 pairs, in V1L and VHI
the single diverticulunt subspherical, sessile,
with several imternal inscminated foculi, 1he
duet jniated, spindle shaped (H. P1. schiso-
paratypel.

Field varidtion; In 11 clitellate type-specimens.
including the holotype. genital markiogs are In
13716 [left) in specinen (P10), 16/17 in 0
{5 paired, 1 nght)e 19720 and 20/21 i 1
(all paired in 19/20; upilateral right o left in
2 in 207211 2142200 2 (L paired, | rightl:
and 32723 in  (paired). The male porophores
i some specimens 2yre surrounded by o -com-
mon, medianly narrowing field raised at ts
edges os a rimlike lumescensce which is closely
pdjucent 1o the laicral borders of the poro-
pheres

Muterial exantived: 1g2, 1387 10°E, 32748'S,
Mt Remarkable, on slopes of mountain in
rocky suil covered with amimal (wallaby?)
droppings, BJ. and T.W.. 18.viii.1972—H,
PI-10. P1| (schizoparutype}: many other
specimens collected but not designated type-
specimeny, Jgl, L38°DI'E. 32746'S, Alliga-
tor Gorge National Park. under rocks nesr
creck in 2orae, B.J. ond .0, 19.3i0i.1972—
P12. H, P2-5 (AM): P1, P6 {(BM); P7-
& {SAM): P9-12 ond others (BJ).

Remurks: Vocatior ul the twa puirs of sper-
mathecal pores. in 6/7 and 8/Y and the con-
figuration of the gealtal murkings readily dis-
tinguisti G. salrabilis Prom other species.

Gemosculex oclotheculus sp. noy,
FIGS 6A, B. 10H, I: TABLE 7

Leogth 45(P1-64(HY mm. w Lmd-
clilellar) = 4.7-54 mm. s 7L(P1)- B4{H)
(posterior regenerates?), Generally circular in
¢ross seetivn but the ventral surface saomewhat
Nattencd at and anterivr 1o the male genital
field. Pigmented  purplish  brown  darsally.
coloricss ventrally, in aleohol; cuch seta i the
piemented -areas surrounded by a colorless
circular field, Prostemium not-candliculate (H)
or with weak doesal canalicula (P1), epilobous
1/ 3(H)=1/2(P1Y}, closed by a decp transverse
furrow bhut contnuing posterior as an acille
(H) or parallelsidded (P1) tohguc which
almeist reaches the firse intersegment. Fivst dor-
sal pare 4!5; Sclac of gach 3ide more closcl}'
spaced laterally ihan dorsally und ventrullys ab
significantly lurger than be; the setae of the
ventral cuuple more conspicuots thin others,
Numbers of setac per segment 20 i XINH,
Py IB(P=I9(H) in XX: 26(PL)-28(H)
filteen regiments from the caudal end; 2 lines
straight, = lines irsepular; o wide ventral and
dorsal break in the setol circlet present Lhioligh-
oul, Setac w, b and ¢ absent In XVUI in the
prostatic holotype but present in the aprostattc
puratype 1,

Clitellum XIII(H), XIV(P13-/2XVIT doi-
sully (- 3 1/2-4 1.2 segments) annular bl
ventrally (H) weakly developed i NI and
spparently not developed in XV1L interseg-
menty] furrow 13714 well. demarcaled ven-
trally (though net dersally), the wucccelling
furrows weakly indicated: dorsal pore 13/14
well developed. 16717 partly acchided, the
others obliterated: setae a and A clearly visible,
the remainder -only sporadically visible (1)
Male pores ninute. on stumip-like, aniblated
pscudopencs. i of XVIIL  whieh are
sirongly protuberant from- gaping slitlike sug-
rounding basul argas which may represent the
mile porcs betore eversion of the pscudopenes.
the basal sdits each horne on u large smnulated
porophore: the bases of the pscudopenes 6.4
mm, 0.35 circumference apurt (H). Male pores
nnd porophores totally absent in paratype 1.
Accessory genital markings paired with porc-
like centres, presctally in X in & in 16/17
centred in or slightly median of b in 17/18
and 13/ 19 dlightly fatcral of b; and in 19/20
und 20/21 slightly median of b (H, see Facld
Viriation). Spermathecal pores 4 pairs, in
S/6, 6/7. 7/8 and K/Y: in a straight linc on
each side but between setsl lines 5 and 6 in
5/6. and hetween 6 and 7 in B/9, distinedy
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TABLE ¢
Inrerseral disiunees- i Gemascalex oclothacatus

standunhzes ay O

mm of tircumicesnee
et XIF Al ab zy 22 q G- b oy . S
Aebliny N
Uolatyps 17 Ja 0 =5 178 95 56 U 14D
Baratype | b 03 ve 13434 82 S A5 04
Mean 3.9 5.6 4% |5
fovertal/an G0 68 20
Seenemt XN
Holowne 1.7 i 10 26485 92 61 €4 140
Paratyme 1 11 0k 06 L5 TA A5 43 .2
Meag N N B3 57 4% Ne
tntorval/ab 15 iR ne 1

wisible small whitsh vval paplilae confined o
the intersepmental furrows; 1o 8/Y, 7.7(PL)-
YOH) mm, 0.S7(H-0.58(11) circumference
apaarsy 3@, slightly dorsal (H, PD),

Strongest septa 11 12-13/ 14, moderately
strong. Last hearls in XIII Supra-vesophageal
vessel i VI, 1/ 2VHI-1/72XIT0,  well
develuped. Heans in V, VII-IX dorsoveniral
only, thuugh still valvulars giving brasches to
sepli apd body wall. unlike the more postesior
bicurts. Gizeand in VI Intestinal origin XVII;
# very low. fairly broad dorsul typhlosole com-
niencing in XIX, Nephridias a pair ot lirge
s with many spiral loops in each of seg-
meats. -V, incressing in size posteriad, to
very large In V5 the ifte wn 11 and I send-
ing compnsite ducts forward in common 1o
juin the hody wall near the bugeal cavity und
into the peristomium where they possibly enter
the buccal cavity; those in 1V and V dischurg-
ing into the pharynx, Meronephridia parictal
und apparcntly exoncphric in iransverse bands
in VI posieriorly; enudally, from approximately
the S0th szgment with 8 or more long-necked
preseptal funnels on cach side and with the
median 2 of these stomite nephridia enlarged
as megameronephridia the 4 of which lie on
the dorsul surface of the intestine and send
their dusts to the intestinut wall; the two ducts
uniting on each side of the dorsal vessel, and
in continuity with those of neighbouring seg-
menis: the longitudinal duct apparcatly but not
<certainly opening intn the intesting posteriorly
in cach segment, Latcrally the nephridia be-
come progressively smaller, though each se-
fams a preseptal funnel: they ace dependent
from ihe anterior <eptum and some at least
send ducts 1o the roof of the intestine and are
appacently also enternnephric. Elongate lobed
testes and lyrge complexly folded, pearly but
not iridescent sperm fupnels in X and XTI; 2
or 3 puirs of maderately lurge sacciforn) sem-
innl vesicles in IX(HJ, XI und X1 (H, P1).
Prostales large, broad lobed structures ip

XVUEXXL (lefr), =XX11 right), each decply
incised laterally and Tess so medianly by the
sept; the ("y-shaped muscular yluct cnlally
nirrow. wadcning strungly snd uniformly cetul-
wards bhut facking o terminal  bursa; vas
deferens jaining it near its junction with the
gland (H). Large, paired, low internal glandu-
lar masses in XVI-XX1 corresponding  with
oxternul accessory genital markings (M, P1).
Prostates wotilly abseat fram paratype 1 al-
though the specimen. is nnure; eetal poriions
of vasa deferentia not observible. Ovaries
{bushy with many large oocyltes (PL3 ar
pourly developed. (H)) and funnely in X1,
accompanicd medianly by sacs of unknown
function; sacs on the antecior septum of X1v
may be ovisacs, Spermathecae 4 pairs. diver-
teuluny single, clungate clavate, uniloculate.
starter (PL} or longer (H) than the sper-
matheca, sumelimes coiled.
Ficld varlation: Of the 6 type-specimens, unly
the holotype has male pares; 3 of the parni-
iypes dissecled. | of which is longer thun the
holotype und fully clitellute, have no prostate
slands, Paired accessory genital markings an-
terierly in X in & lines are invariably present
ar are paired markings in 16/17-19/21) They
arc present in 20/21 in puratypes 1 and 2, as
in the holotype. Additional pajced nvckings
arc present in 15/16 in paratype 3. A rudi-
mentary marking is preseat unilaterally on the
right, in 12,13 in parutype 4. In specimens
lacking inale pores the genital markings in 17/
|E-18/19 are <dightly more median than in
the prostatic holotype, lying in ab nearer b,
rather than in & lines,
Material exainined: L1, 140°49°E, 37°28'S,
It km S of Penolz in cucalypts fringing
Pintus radiata, B.J. and T.W,, 15.3iii.1972—
P1, Lml, 140°55°'E, 38°01'S, 27 Xm from
ML Gambier along Toad o Nelson, in sandy
loam under grass among wattles and gums
with some herbaceous garden escapus, B.J.
and T, 1Sviii.1972—H. P2-5 H, 12
(AM): PI (BM): P3 {(SAM); P4 & 5 (B)).
Remarks: G. ociorhecatny resembles G. dorsalis
(Fletcher}, From Vietoris, in possessing four
pairs of spezmathecae and in the doreal loca.
tion of their pores. A fusther similarity be-
tween the Iwo species is the pair of genital
markings at the anterfor mareins of X and
XVIil. G. dorsalis differs, however, in restric.
tion_of genital murkings 1o thesc locations in
all localities from which it has been reporied
(Fletcher 1R88Db; Spencer 1892: Michaelsen
1907b1; and in the more dorsal Jocation of the
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Fig. 6. Genital fields of: A & B. G. aclothecatus, A, holotype, Lm1; B, paratype 1, 1.13. C, Periony-
chella (P.) inconstans, holotype, Mijl.
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sperrtathecal pores. G. similis differs from 44
aciolhecatns n the smaller number of sper-
mathecal pores, restriedon of Hecessory genital
markings 10 X, J6/17 and (8/19. aml the
greaier development of these markinps, These
differchces of G, verothecaius from G. dorsalis
and G simitly are minor compared with those
between other specics of the genus but union
of the three entities in . dorsulis neverthelasy
does ot appear justitied,

The prevalence of tadividuals lacking. male
lerminalia suggesis thay G. veothecaius s
commonly parthenogenclic.

Gemascolex similis sp. nov,
FIGS 3B, 1M, K; TABLE 8

Lenglh = 40 mm -+ (posteHor amputés),
w (midehtellar}) = 4,5 mm, s = 2. Pigmented,
purplish brown, dorsally, Circular in cross sec-
tion. Prostomium epilobous 1/3, closed. Pro-
clitellar  setse large. postelitellar  indistinel,
serie 0f a side more widely spaced dersally
any venirally thun belween, decreasing in size
dorsally: &b slightly wider than be throughout,
Numbhers of sctue per segment I8 in XU and
XX. 207 (indistinet) in XXXV a lines straight,
© lines itregular thraughout; a wide ventryl
hteak evident throughout; dorsal break wider
and clearly visible anterior to the clitellum,
poorly delined behind it owing to minutencss
and irregulatity of the seluc: @ and & absent in
AVIlL, o and d faintly visible on the lateral
face of the porophore,

Clieedlum  rudimeiitary.. apparently occupy-
ing XIV=1/2 XVIl {(— 3 122 scgments), not
sulficiently developed ra obscure dorsal pores,
infeisegmuents or sefae. Male pores minute. on
stump-like, annulated psendopenes, median to ¢
of XVIII; a hasal circumfcrential groove
araund cach pseudopenis may represent the
margins ol winle pore before cversion of the
psendopenis, this basal moove is jtself barae
vn 2 large wnnulated porophose; the centres of
lhe hases of the pseudopenies 4,8 mm. 0,33
circunifercnce, apart, Accessory gemtal mark-
ings. poired  subelreular, butlunlike. sharply
demarcated  Wimescences, cach  differentisted
into a1 peripheral Tim 20d flar or depressed cen-
Irai area. filling the presetal part of X in #;
in 16/17 and 17/18 in uh. filling the space
between the setw] amcs of the adjucent sep-
ments, those In 76/ 17 mote median than those
in 17/ 18. Female pore unpaired. midventral in
X1V, presetal in nn clli tical field, Spermathe-
cal pares 3 pairs. [n 6/7, 7/8 and 8/9, incon-
<picuous whitish eflipses, In selal lines S,

TARLE &
{atersetnl diskances in Genascoley similis

srandardizen as N

mm uf elreuntierence
aa sb 2y T2 '] K sk oy W

Sagvicnl X1
Lotype LT 08 0.9 29 140 321 St ad tay
Ineetyal/ ab 20 12 n1 23

4-5 and 5-6 respectively (right side, not cer-
tainly visible caternally on left side); 9 mim,
0,54 circumference apart, i.c. slightly dorsal,
Strongest septa 10/11 and 11/12, verv
suong; 8/%, 9/10, 12/13 and 13/14 also
strong. Last hearts in XIH. Supra-cesophageal
vessel in 1X-1/2 XMI; moderately develuped,
Gizzard in VL Intestinal ofigin XVII, a very
low sidzelike dorsul typhlosole commeucing in
approximately XVIIL. Nephtidia: paired tufts
in 1=V, increasing posteriad from smiall lo
large: those dn JE and LI discharging
exunephrically unteriorly in their respective
scgments: those in IV apparenily, but not cer-
tainly, discharging into the pharynx; those in
V each with 3 wids composite (multiple)} duct
running anteromedially to the pharynx wall in
I Numerous exonephric mictomeronephridia
mostly in postesior bands in their segments in
VI-XII: maostly presetal in X1 anterior and
pusterior  bands  of micremcroncphnidia in
XIV=XXI; thercafter mostly anterior jn each
Fegment; no ncphrostomes present but pos-
tertor end missing behind the 40th semnent,
Sperm funneks iridescent in X and XI; semi-
nal vesicles saceular, in XL und X1, 4 pair of
small sacs on the anterior wall of X resenible
seminal vesicles but in this lacation presumahty
tlo not have a seminal function, Ovaries with
severdl chainy of large oocyles, small flattenced
sacs on each side of thems ovisacs absent.
Prostates farge Masttened lobws, with irregular,
lobed, moderately deeply inciscd  margins,
restrizted ‘lo but greatly enlarging XV1IJ;
the: tortuous muscular dugt  gradually bt
comsiderably  widening through iis  length
to the pore. Large intracoclomic plandolar
masses  are associated  with the accessory
genital markings.  Spermathecae 3 pars,
approximately uniform in size; diverticulum
(inseminuted) single, digitiform, but {hi of
the lefl spermatheca of 1X with & triloculate
terminal dilstution.
Materiol examitned: L12. 190°32°E, 317°41'S,
17 kni SE ot Millicent on-road to Mt. Gam.
hier, in. sandyv soil with grass, Bracken and
Droscra, fringing a Pinus radiatd plantation,
T 19400, 1972—H (AM).
Remprks! G, aimilis beloogs 10 a G. dorsalis
coiplex including alsa G, oetothecarus. 1
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differs from both the laller species in having
only 3 pares of spemnusthecae. Its accessory
genital markings have the same distribution
as in G dorsulis, though belter developed, but
it differs from this specics in the unpaired fc-
male pore and absence nl seminal vesicles. from
IX. in addition to the smaller number of sper-
malhecae and thair mone ventral location rela-
tive to setal lines. Diflerences bétween the
three Speciet arc minnt relative 1o those. be-
tween most other species of the genus but
union ot the three entities under G. dorsalis
at present appears unjustified,

Gemagscolex sticlingi (Fletcher, 1888a)

FIGS §A, B, 10L. 1IG: TABLE 9
Perichactn stirling! Fletcher, 1888a; 395-398;
1589b: 107119,

Megascotex  stirlingf  Beddard, 1B95- 373,
Vichaelsen, 1900: 2220 Samiesurr, 1971h: 93,
Fumundy & Janieson, 1973; 23,

Mcgoscolex fletcheri Shannon, 19200 301313,
PLXXVI-XXXT, _

{ron| Megaseolex. fletcheri Michaelsen, 1407b:
20,

Length — 300 mm, w (midelitelfar) =- 12
mm, s = 234 (Specimen 1. Specimen 2 Js a
posterior amputee). Pigmented dack  olive-
brown dorsally. Circular in cross scetion, Pros-
tomiunt deeply bisected by a dorsal cinulicula,
cpilobnus 172, closed, but peristomivm with
atumcrous lopgitudinal furrows all round o
that prostomiiwm. might be considergd opitnny-
lobous: transverse furrows rendee peristomium
anud prostamiom mammilate, First dorsal pore
/5 with, in specimen 1, an imperforute rudi-
ment at 3/4. Sctae well developed ventrally
to midlaterally, rudimentary further dorsally;
aa = ab but sclac prozgressively more closely
spaced dorsally. Numbers of setae per segment
not or only approximately countable. 22 in
X, 20 fAfteen scuinenls from the caudal end
in specimen 15 a lincs steaight, = lines irregulir,
a wide ventral and wider dorsal break 1 the
getul circlet present throughowt. Setac a. b
and ¢ abeent in XVII, Few intersctal distances
rmicnsurable.

Clitellunt XIV=-XVI1 {= 4 segmenls). Male
pores Lrinsverse slits with low but tumid lips,
shortly muedian of setat lings ¢ of NXVIIT, {he
porey 6,43-6.71 mm, 0.20-0.21 clrcumference
apart {specimens | and 2); each Jow poro-
phore Yving in i depression and accompanied
laterdly by a raised slightly Jarger transverse
ridee. the border of the scgment immediately
in front of and behind 1he pore ulso thickened
10 fonn g narrow callosity (specimens 1 and
2) or a small inferscginental tubercle present

TABLY U
Inezpreml ittstanres in Gemascolex- stitlingi
standatdized
as
of cir-
mm cumfrrence
s it 1} 2e ah
Scyment XL
Spzovmen | 24U s WA 71 4,
Soccimen 2 .9 1.1 80 A6 4.1
Mean- 6.9 4.2
Interval/al b (KU
Sreelmon XN
Svevtroen § 16 11 330 7.3 15
Spectmen 2 53 14 35.0 6,5 33
Moan -3.9 3A
Interval/ab | 19

i front of and hehind each pore gt 17718
ispecimen 3). Paired eyelike accessory genital
markings in 16717, centred in «b nearer b,
and i 19/ 20-22/23 (specimens 1-3), thow
in 19/20 centred <lightly ‘meadian: of ¢, those
in 22723 slightly luteral of ¢ (specimans | jand
2y or those in 19720-22/23 all in be {speci-
muen 30 the murkings with raised whitish cen-
tral urew,

Paired postsetal oval genital markings with
porclike contres immediadely in front of and
slightly Jateral of but contiguous with-the sper-
mathccl pores, in VI. VL[ and Y (speci-
mens 2 and 3). Spermuthecul pores. 3 pairs, in
6/7. 7/8 und 8/9, lurge pores with wide lips
forming an cllipse, in the Sth 1o 7th setal line;
the pores, at 8/9, 13.57-14.43 mm, ().44-0.45
circumiesence apart (speciiien 1 oand 2),

Strongest septa 9/ 10-12/13, very thick. Lust
hrearts in XTI, Suprit-ocsophagenl 172 VIII-
XII, well developed. Gizzand in VI Inles-
nnal orgin XVIL typhlosole fudimentary, a
slight thickening of ihe root of the inicsline
middorsaity, first discernihle in XXVI. Neph-
ridia: paired tufts with composite Tmultple)
ducts in WL, L 1V and V.o all Turge bal in-
creasing in sizc posteriorly, these in ¥V owery
fureges the tufts in IV and V open into the
pharynx: the ducts of those in 111 apparently
j0in the buceil cavity though some ducly open
at intersegment 1/2: whereas those in 11 appear
ull e be cxvnephrc i the viciniey of 172
{specimens | and 2). Dense lateral bunds of
numicrous {esonephitc?) micromeronephridia
lie in VI-XI on the parieles at the posterior
septumiz in XII-XIX nephiidia are aoterior as
well s posierior in the  segment, heing
especially dense in XHI-XVI in XX pos-
teriorly they arc anterior oply in the segment,
Caudally with numecrous large meronephridia
on ecach side, adherent 10 the posterior faces
of the septa on the intestine and body wall,
each with a large single preseptal funnel which
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hay a long inflated neck, the nephridial ducts
difficult to trace hut apparenily (all?) open-
ing into the intestine (specimen 1).

Sperm funnels iridescent in X and X1, Semi-
nal vesicles racemose, in X[ and XII; o fur-
ther pair of similar but smallet sacs on the
anterior septum of XIIT (specimens [ and 2)
median to the ovaries (1) or separale vvaries
not developed (2). Ovaries consisting of many
altenuated chains of large oocvies (specimen
1), Lurge sacs on the anterior septum of X1V
may be ovisacs but show no Ioculi (specimens
t and 2). Prosiates tongue-shaped, fobulated
and incised, restricted 1o XV, the glandu-
lar part passing directly laterally, with slit-like
centraf lumen the greatest width of which is
only about one tenth the width of the gland,
ie. gland tubuloracemose; the muscular duct
S-shaped, with an abrupt bursa-like terminal
dilatation. White paired glandular masses in
eachh of scgments XVII, XIX-XXI, cor-
responding with the external penital markings,
larpe with the exception of those in XIX
which correspond with the rudimentary mark-
ings in 18719, Similar paired musses on the

hody wall in VL VII and VIII in lHoe with
the spermathccal ducts; and corresponding
with the exiernal genital markings. Sperma-
thecae 3 pairy, in VI, VIII and 1X, increasing
in size posteriosly; diverticulum (inseminated)
single, clavate, uniloculate (specimens ! and
2).

Fleld variation; Specimens -4 have a clreular
cenital marking anterolateral to each sper-
mathecyl pore (with sporadic ‘omissions)
whereas in specimen 5 the marking is postero-
lateral, in the succeeding segment, Genital
matkings at 16/17, at or near 17/18 und. 18/
19, and in 19/20-22/23 are constant in all
specimens -and ar¢ paired with the exception
that that on lhe left in 22/23 is absent in
specimen 3.

Muaterial examined: Tgl, 138°03'E, 32°46°S,
Alligator Gorge National Yark, vunder rocks
near creek in porge, B.J. and T,
19w 1972—specimens 1 and 2. Jg2,
I38°10°E, 32°48'S, Mt. Remarkuble, under
moss in soil pocketr in scree oft mountain
side, B.J., 17.viii.1972—specimen 3, Jhl;

Fig, 7. Genital fields of: A, Gemascolex walkerd, holotype, )il 5, G newmani, Warrer Gorge speci-

men,
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138°18°E, 33705°S, 21 km (rom Gladstone
atoug road to Porl Augusty, in red loam
among red pums hy road, B4 and TNV,
IR 19T2—specimen 4. Ji2, 138°42E,
35°NMFS, Cralers, near Adelaide, KA.
241197 l—specimen 3, Specimen 1 {BM),
specimen 3 {AM]. specimen 2 (SAM);
specimen 4 and 5§ (BI),
Revnrrks: Location of the genital markings in
16/17 median to Lhe mule pores, while those
in 17/18-22/23 irc approximately in line with
these pores, permibly Teudy identification of G.
stelingt.

tsumaseniex walkeri sp. nov.
FIGS 7A. 10M, 11H: TABLE 10

Length = 42 mm, w (midclitellar), = 3
mm, s = 107, 111{H, Pl). Pigmentiess in
alcohiol, Circular in cross scction. Prostomilm
epitanylobous, postetiorly -convergent, narrow,
First' dorsal pore 4/5. Sclue .ab and he wide
throughout amd .approximately cqual, being
lightly wider than other intersetul disiances of
a side antenior o the clitellum; posterior to
the clitellum ab and ke remain. she largest in-
1ervals bur spuving of othur setae becomes very
ictegular, Numbers of setac per scgmcnt 14 in
XU and XN (H, P1), 18(P1)=22(H) fillcen
sepments from the caudal cnd; o lines straight
throughour: = linex straight in the forebody,
irrepulyr in r.hc lundbodv. a moderalely wide
ventral hreak visible throughout; & dorsal breyk
discernihle in the forebody but not prescot in
the hindboiy. Serae « and [ absent in XVIILL

Clitellum rudimentary, some annular modi-
fication vn XIV-XVI. Male pores on hemis-
pheroidal  parophores in XVIH: the porcs
220(P1)-278(H)  mm, 0.30(P1)-0.34(H)
circumferepce apart, Paired cyclike ventrally
conjoined renital markings in intersegments
17/ 18-24/ 25 converging posteriorly from ab
in 17/18 1o @ in 24/25 (H, see Field Vuria-
tion). Spermathecal pores 1 pair., vemiral in
5/6, small elliptical papillae in setul lines.
243(H)-2.64(P1)Y mm, 0.34(P1}-038 cir-
cumference, apart. Strongest epla. 1001% und
11712, moderately strong. Last hearts in
NIII, Supra-oesophageal traced In IX=XIL
Giezard n V. Intestinal origin XVIL; a decp
[aminar dorsul typhlosole commencing in XXI
or XX11 hut contihuous as a rudiment forwanl
inte XVIII, Nephridia: Paired meroncphne
tufes in f1, EI1. 1V and 'V with compositc ducts
opening into the pharynk; very large in V. de-
cieasing iy size anteriad {H, P1), Tranzverse
Pands. of pumerpus  astomale. MICTOMETo-

H G0 M JARNTIRSON

TABLE 10
limerseral dlistanees in Germscoley ywilkeri

ALADAANTILCd AS

me of chomtorenee
. sa ab = 22 o a3 Ay sy ¥r
Seement X1
Holotype A% 0.6 06 U7 7.1 105 8 7.3 9.
Parpiym=1 D& 05 0S8 @3 76 WMT U LY 10T
an We 7.¢ 65 ap
1atervrl/ah 14 b o6y 1S
Seamen| XX
Holyre 08 07 07 D% ED 10) %4 80 7O
Fatatypz 1 0% 0.6 Of 08 79 98 7.6 74 9%
Mean Iy Kn 7R K2
Inferval/at T2 1w 0 10

nephtidia exonephric on the body wall in VI-
VI associated Iy IN-XV with the posterior
sepli. i XYT with the unterior saind posterior
scpla. and In XVIL and succceding segments
with the zmterior septas all sepral nephridia
lacking dctectsble  parjetal  ducts  {cntero-
nepheie?) (H), Caudally, from abowl segment
70, with fewer. larger nephridia, approximately
5 on cach side, each with a preseptal tutinel,
the nephridial ducts running on the posterior
face of the seplum to juin the ventrolateral
wall of the intestine, some suggestion of u
longitudinal duct joining thewe of adjacent seg-
ments seen on the side of the gut hit requiring
confirmation; postseptal nephrostomes absent:
some  astomate,  porietal aml  apparently
esopephric  micromeroncphridia  present  in
caudal segments in addition o the siomate
nephridia {H, P1}. Sperm funncls weakly
itidesceny in X and XI1: seminal vesicles race-
mose, almost sacciform. in XI and XIL
Ovaries bushy with several steings of large
oocytes. smull sucs in XIV may be ovisacs.
Prostutes fattencd, lcuflike, with deeplv in-
cised pargins and a groovelike ‘midnb'; re-
stricted to XVITT; duct Usshaped, bent median-
wands, the cctul limh greatly thickened: vas
defetens joining the ontal Timb. at midlength,
Spermathecut one pair, in VI, diverticulugy
(uninseminated) single.  digitilorm, unilogu-
late. slightly longer than the ampully (H, P1}.
Field variations In the gexual, though imper-
fectly clitellate types (holotype ami 3 para-
types). renital markings arc  vonsisiently
present in the seven inlersegments 17/18—
23/24 but those in 20/21-23/24 may be spor-
adically ahsent unilaterally, Only: Pl siprees
with the holotype in having a marking {uni-
lateral. mght) in 24/25%
Muerial examined: 3il, 138°38°E, 35°00°S,
Betair National Park, dry geass am! eucalypt
sclerophyll. T.W., 21wiii1972—H, P14
Tiz, 138°42°E, 3a°SR'S, ML Lofly, in
cueslypt  woodland, B4, apd TV,
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Fig. B Gemascoley stirlingl. Genital fields of: A, specimen 1, Jgl. B, specimen 3, Jg2.

16.viii.1972—P5 and 6. H, P2 (AM); PI,

P3 {BM); P4 (SAM); IS and 6 (BJ).

Remarks: "I'he single pair of spermathecac,
restricted to VI, distingdishes this species.

Genus SPENCERIELLA  Michaelsen, 1907a
cmend.

Terrestrial, Body ciréulat in cross section.
Prostomiuin  cpilobons; peristomium usually
bisected by a Jongitudinyl furrow ventrally
which is more conspicuous than other grooving
which may be present. First dorsal pore 4/5

or 5/6. Selac numerous in each segment. A
pair. of combired male and prostatic pores on
XVIIL Clitellum annular, anterior to 17/18.
its intersegiments and dorsal pores ohscured at
maturily but setac visible, Segmental accessory
gemital markings present. Female pores paired,
in X1V, anteromedian of setue a. Spermathecal
pores in 2~5 intersegments ending in 8/9, or
a pair in 7/8 only; single or paired.

Dorsal blood vessel single; contintious onto
the pharynx, Last hearts in XII or XIII, those
in X posteriorly latero-ocsophageal, each aris-



{02

ing (rom the short supra-vesophageal vessel
and Fram the dorsal vessel, Subneural vessel
absent. Gizzard large, in V. Three ar.four pairs
of well-defined cxtramurat glands, kypically
with many inteenal =epta, dorsoluteral nn the
oesophagus, in X, XI-XIIL Typically with a
latero-ocsophageal vesse! on each side supply-
ing the calciferous glands. Intestine commenc-
ing wi XV or XVI or (5. halii)y XV} typhlo-
sol¢ u low dorsal ridge or absent; cacca and
misenlnr thickening absent, Excrelory system
metoncphric.  Pharyngeal  1ufts  present an-
teriorly: succeeding scgments with astomate,
exonephric  mwcromemnsnephridia, - Caudally
(always?) wilh severul wephrostomes on each
side in each segiment or with all but the
median-most funnel reduced; with (always?)
some at Teast of the meronephridia entero-
nephtic ml interconnected by 4 tongitidinal
paired exeretory duct {urcter). Testes and
funncls in X and XI; testis-sacs ahsent: semi-
nal vesicles in IX and XTI,

Ovaries and funnels in XI17; ovisacs present.
Prostitcs thbuloracemose (parntly or wholly
finear wilth ceatral lunien) or racemose (hete
bipartite); vasn deferenlia joining their mus-
culur ducts near the plands, Spermathecae cach
with ohe or more ¢lavate, uniloculate diver-
ticulit,

Tvpe-species- Diporochaeta notabilis Spenccer,
1960

Disivibuiton: South  Australia,
Tasmaniin New Zealand?

Victoria  and

CHECKLIST OF SPRCIES
* New contlinations in Spencericlin,

Soutly Australin:

I, Spetieericlla imparicystis sp. nov.

1. Spencetiella penoloessis sp. nov.
Vietornin®
Popichaetat fretrehi™ Spencer, 1892
Perichacta halli* Spencer, 1892
Perichaetd hogei® Spencer, 1892
Dipararfiacta notobilis Spencer, 1900
Perichaeta rubdra® Spencer; 1892
Perichaeta steeli® Spencer, 1892
9, Perichacta svivatica* Spencer, 1892

fa N B

Tasmauia
10. Perichaeta tasmanjea® Speneer, 1895

Species tpcertae sedis!

11. Mfeguscolex antarctica Baird, 1871
sYi, Diporochacta shakespeari Benham,
1906 (New Zealand)

B. G. M. JAMIESON

12 Spenceriellg argiflpe 1ee, 1939 (New Zea-
land)
V3. Diporochaeta
(New Zealand)
14, Diporochaeta nwiplestoni Spencer, 1900
{ Vicloria)
15. Spenceriella pallide Lee, 1959 (New Zeu-
land)
Rewmarks: Jamicson (1972} described & neo-
typic specimen of the type-species, Speneerjelli
notabilic. The specimen wits in very poor con-
dition and it was only possible to say of ihe
several rows of meronephridia that a1 presep-
tal bunnel was seen in onc segment on the
nephridium nearest ihe nerve cord. This sug-
gested membership in the tribe Dichogasirini
1 group chatacterized by u single preseptul
funnel on the medianmost nephridium on each
side G caudal segments. Three other species,
of which matcrial has been cxamined by the
author, are cleally cangencric with Spencericllu
notahtlty from their general moyphology and
particutarly from the form and srningement pf
extramiural calciferdus glands, These are the
two new species S. baparicystis and S. peno-
luensic and u species provisionully placed n
Megascnlex by Iamicson, 1974, Pevichaein ias-
manica Spencer. 1895, The two South Austra-
lian specics have multiple caudal nephyostomes
with entcronephry and therefore show that
Spencevielle must be consigned to the tribe
Meanscolevini. Only the median funnel on each
side was identified with certainty In the new
matetial of P. rasmauica bul whal appeurcd
1o be vestiginl funnels were present. laterally to
this and caudal entcronephry was demonstra-
ted for the median nephridinm, This suggests
# sceondary approaeh to the dichogastrin can-
dition in this specics. The other specics in-
cuded above in Spenceriella agrec closely with
the three studied in general morphology, in-
clading the amrangement of calciferous glands,
though details of excretory and vasewmar sys-
lems are unknown., Occurrence in ope upd the
same genus of lincar tobuloracemose or bipar-
tite prostates with branched ducis, yurther con-
firms the wuthat's contention  (Jamieson
19710y that the form of prostate glands has
only very secondary importance in. the classi-
fication of megascolecids, contrary to the view
of Gates (1959),

Other species included by former warkers
in Spenceriella ure lisled by Jamieson (1972:
73). Of these Perichaeta lateralis, tentatively
ifsluded by Michaelsen 19072, i3 here placed
in- Gemascolex. The remaining <pecies pro-

wiganteq  Beaham, [906
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viously included are irciled above as incerrae
sedis because, though not placeable in Spun-
ceriglfy as homogenzously defined above, they
arc not uf present placeshie elsewhere without
premature ercetion of new genera for their
reception.  Megascelex antarcrica placed. a3
Diporachaets shakespeari, in Spenceriella by
Michaelsen {19074) descrves separate com-
ment. From its, albeit inadequate deseriptions
this conforms sufficiently closely with the
ubove generic definition CGincluding calciferous
glands in XI1-XI1) to conceivably be con-
generic with Spenceriella notabilis bue little -is
known of its nephridia hevond the existeace of
hands of meronephridia, Its peregrine distribu-
tionan New Zealand and its islands makes an
Austealun origin ol this species or an ancestor
canceivable

Spencericlla imparicystis 4p. nov.
FIGS YA, 10N; TABRLE 11

Length = 44(H)—4S(P1) mm, w (-
cliellar} — 2.8 mim, s = 107(P1}=122(H}.
Pigmentless in alcohol Postnmium not cana-
liculate, epilubous 172¢81§-2/3(P1) open but
with lwo weak transverse furrows anlerior o
its. posterior limit, Fiest dorsal pore 4/5, bul
an imperforale rudiment at 374, Setae snb-
equally spaced: 24 in XIL, 22(H)-23{P1) in
XX, 22 caudally;  Tines steuight, z lines irrcpu-
far: a veniral break appreciable throughout: a
dorsal break presenl only in some anterior
segments. Setae a gnd b absent in XVIIL,

Clitellum weakly developed, /2 XIH-XVIL
(4 1/2 segments), dorsal pores. intersegments
and seluc retained (H: not developed in 1),
Malc pores quadrirudiate aperiures in ab ol
XVIIL cach at the centre of an. oval papilli in
i very strongly protyberant paited porophore
which fills the segment longitudinally and is
wider than long; cach porophare almost tauch-
ing the others the pores 0.77 (P1)-0.88 mm
(HY, 0.1 circumlerenee apant. Accesory geni-
tal markings paired midventrally conjoihed
lumescences filling their scaments fonegitadin-
ally and  with preselal  pore-like  centres
eral of & in X, and In wb in XVII
and XIX. A piir of small glandular areas
present postetiorly in cach of VIT and VI on
each side of the-spermathecal pore of the sep-
ment, on a inidveatral clliptical tumescence
siraddling 7/8 and 8/9 (H, Pl; sec Freld
Vination). Spermathecal pores unpaired. mid-
ventral, in 7/8 uod 8/9, each continued nn.
tetiorly as a short slit hisecting the posterior
part of the surrounding tumescence.

103

TABLE 11
liieesetal distances in Spencericlla imparicyslis

stunidardizsd ss %

mm- nEclreumferenc:
LS. B 7 " 22 3> Y 2

Seonnzn XTI .
Hobsrpe 07 03 a3 04 28 95 55 42 50
Parayec U7 D2 VA 04 T4 45 51 18 S4
Mean ' us 33 40 4.2
Ticrvaf/aty 29 1o 1.2 14

Segment XX

Halpiyee 07 01 02 03 9% ;g 25020 s
Patatype 1 06 02 03 B3 kg 4 29 18 3t
Mean 7.4 .27 27 2.8
Tnietval/ab 37 10010 0o

Strongest scpta 9710-11/12,  modetately
strong, Lust hearrs. jn XII! thase in X-XT1I
lateyo-oesophageal, each originating from a
transveise vessel (calciferous wvessel) which
hounds, and Tamifics over the corresponding
calviferous gland and receiving (observation
from one heart) at ats junction with this vesscl,
a slender connective from the darsal blood
vessel; a continuous supra-oesophageal vessel
not demonstrable; the two calciterous vessels
on each side in a swegment join in the midling
below the dorsal vessel, a1 the dorsal
extremities of the glands high abuve the
ocsophagus. Commissuvrals in VII=IX well de-
veloped but dorsoveniral pnly and, unlike the
lutcco-oesophageal  hearts, giving  ventrally
branches to the parietes. A latcro-oesophareal
vessel present on each side median i the
hearts, thickest in front of the calciferous
giunds to each of which it contributes o branch.
becoming suboesuphareal and subpharyngeal
in front of the gizzard.

Gizzard farge, with anterior ring, firmly mus-
cular in V. extending posteriorly to interseg-
ment 107 11; free oesophagus in IV not as wide
ag the gizzard. Oesophagus only slightly shorter
in VI thao Lutther posteriorly: conspicupusly
vascularized, ‘moniliform hut fuirly narrow in
VHI and IX3 in each of X, XI. X1t and X1
hearing a pair of ovoid vertically elangated
trie calciferous glands, the shorl narrow stalks
of which join the dorsolateral wall of the veso-
phagus, the glands lying above the cesaphagus
and  cach contiguous -with  its  partner
medianly; each gland with numerous Jamellae
projecting from the walls and grouped radially
around the tong (vertical) ukis of the pland,
almost contiguous axially but no union demon-
strated; each gland, with the exeeption of the
pair in XIHI, circumseribed on its outer side
hy the corresponding heart, Intestinal origin
XVI; a very fow, Indcfinite dorsal ridge com.
mencing in XVIL scarcely justifving recog-
nition- ug a- typhlosole; muscular thickening and
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Fig. 9. Genital fislds of: A. Spenceriella imparicystis, holotype, Lk4. B, 8. penolacnsis holotype, Lml.

ciacey bsent. Nephridia: a. pair of very large
tufts with innumerable spiral loops in V' sends
composile ducts anteriorly to join the wall of
the dnterior region af the pharynx (enteru-
nephric); much smaller tufts in IV are not cer-
tainly cxonephric; while aggregalions  of
nephndldl tubules in TT and 111 are exonephric,
via sheaves of ducts, at the anterior margins
of their respsctive segments. In the anierior
fntestinal region with numerous parietal asto-

mite, exoncphrie, micromeronephridia. Caud-
ally with several enlarged nephridia on each
side, each wilh a single (prescptal?) funnel,
Lateral nephridia exonephric; morc median
nephridia contributing their ducts 1o 4 commaon
transverse medianly directed duct which joins
the dorsal surface -of the intesting shorily
lateral of the dorsal blood vesseli a longitid-
inal duct which apparently connects these seg-
mental nepbridial ducts visible running through
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some candal segments (H, P1). Sperm funnels
mridescent in X and X1I. Ovarics slender, pin-
nate, with large oocyies. True ovisacs contain-
ing oocytes in X1V, Prostates with 3 flallened
|aterally direceed longue like poriion in XVIII
which 15 juined at approximarcly mid length
by a tortuous, depressed. almost tubular por-
tion in XIN, the eniire gland not lincar hut
having the appearance of derivation from a {or-
tuous depressed tubulir gland in which some
adjacent adpressed coils have unled; vas
deferens joining the straight muscular et
where this joins the gland; Spermathecae un-
paired. midventsal, in VI and IX: each with
2 (Inseminated?} clavate uniloculate diver-
ticula, the two diveriicula projecting on hoth
sides of the veotral nerye cord and ome of them
passing under it to join the wide spermathecal
ducr where thig enters the body wall {H, P1),

Field variation: In the four type-ipecimens the
accessory genital felds are constant, with the
exception that the paired markings in X are
absent in paratype 2; probably owing to im-
maturity, Two immuatitre specinicas, not desig-
nated types, from locality LIZ have genital
fields.and an internal anatomy which suggests
they belong to this species but all genital mark-
ings arc slightly more median than in the types.
The median markipgs at 7/8 and 8/9 are
absent but spermathecae are unpaired mid-
ventral at 7/8 and R/9, the paired segmental
markmngs in X have cenlres presctal in ab;
thosc in XVII are absent but there is a pair in
each of XIX and XX presctally and shichtly
median nf a7 the male pores are median to a
lines,

Mutertal examined: 144, 140°44°E, 36°59°S,
L6 km S of Naracoorte, in gandy soil with
bracken and wattles near pasture, B.J. and
T, 16.\i1972—H, Pi-3. LI2, 16 km
S of Millicenl on road to Mount Gumbier.
in black soil under mallee gumny, BJ, and
T 15.9iii. 1972—2 semi-maturc specimens
not designated types, H (AM): P1-2 (BM);
P3 and L12 (BJ).

Renturks:  Spenceriella  bnpuricystis is  mos-
phologically very similar to the type-species S.
notbilis- (see Jamieson 1972), the genitul
fields in the specimens from locality LI2 being
especially similar, The similarity extends to
location of latero-oesophageal hearts in X—XII
with calciferous plands in X-XII. The un-
paired  spermathecae in VIII and TX in S,
imparlcystis clearly distinguish it from S, nosa-
hitis which has « pair ot spermathecae in VIIL

1us

unly. The paired spermathecal diverticuls are
alsa distinetive, The distribution of calciferous
glands and hearts distinguishes it, among other
features, from §. penolacnsis,

Spenceriella pepolaensis sp, o,
FIGS 98B, 10 0 TABLE 2

Length — 43-54 mm. w (midclitellar) —
3 mm, 5 = 79-128 (H, postenur amputes?,
P1). Pigmentless in  aleohol, Prostomium
canaliculame,  epilobous 172, with transverse
turrow at 174, the lateral grooves continuing
almost to iitersegment 1/2. Darsat pores very
large, the first al 4/5. Setac small and dilficuiit
to discern, suhequally spaced but ke signifi-
candy wider thai #h; a lincs straight, z lines
wregular; a venlral hreak well developed
throughout, a darsal bresk present excep! in
some caudal segments. Intersetal distances in
XX not nteasurable. Selpe a and b absent in
XVIII.

Chitellum XII-XVIL, but in XVII present
only dorsal o the genital markings. Male pores
in ab of XVIIl, each a small orifice on an
approximately  hemisphetoidal  potophore
which is laterally skirted by a tumid ridgc; the
pores 0.56(P1)-0.83(H) mm, 0.05(P1}-0.12(H)
vircumfercnce  apart  but  not aceurately
measurable as body wall is depressed. between
pores. Accessory genital markings all scgmen-
tal. not intersegmental; .a pair of large tumid
whitish  pads filling their segments [long-
itudinally, each with central circulur aren dis-
tinct frum 4 peripheral strongly turnid 1im, ex-
tending laterally ol ¢ lines in X und X1, with
centres slightly postsetal and latcral of & (H,
P1), and in XVI (right only) (H), XVII,
XIX, XX (H, PL) and XXL (paired} (H),
with centres alightly presetal and lateral of 5;
most genital markings medianly conjoined (see
Ficld Vauriation), Spermathecal pores S pairs.
in 4/5-8/9, in b lines: scarcely rtocopnizable
extemally. the pores 1.47 mm (H, PI),
0.15(P11-0.16(H) circumlgrence apart.

Strongest  septa 9/10-11/12, .moderately
strong. Last hearts in XL, those im X-XT11,
cach arising from a supra-oesophapeal vessel
{in X} or from w transverse vessel bounding

TABLE 12
intersetal Wisiances (n Spencericlla penolaensis

stindznlized as

M. nf elrcumferenze
Yoabh oy ozz u ar a2 2y T2
Seemen X1
Holotyne 06 02 05 0§ 72 87 2.9 315 Ii.6
Taratype-t 07 02 a3 87 NN 0 5,1 1.7 28 53
Mean 24 23 30 49
Intervat/ab 31 19 t4a 39




e

the corresponding <alcifesous pland (in XI-
N11) and receiving a long slender connective
from the dursal blood vesscl: otherwise un-
hraiiched, Commissurals of VI-IX dorsoven-
iral only, sléndee though, like the posterior
heatte. vatvular, but diffening from the lader in
ventrally giving hranches fu the parictes,
Supra-oesophigenl vestel mot demonsrable as
. continuous vessed but sezn in X and XIIL

Gizzard very large, ovold but tlattened at
the amterior wider end, firmly muscular in 'V,
(septum  5/6 excecdingly  attenuated)  its
posterior end extending almost o nlerseament
10711, Oesophagus very shom in VI-X hut in
each of XI, X1f wxnd X111 beacing 2 pair of
gvoid vertically elongated tnic - calcifernus
glands, the shom narrow stalks of which join
the dorsotaternl wall of the oesophagus, the
glande lying above the oesophagus and each
cantiguous with its partner medianly; cach
pland with numerous lamellae projecting from
ihe walls and grouped radially atousnd the long
{vertical) -axis of the gland. scveral oniting
axiglly. the others almost contiguous bul not
uniting; each’ gland circumscribed on ity outer
shde by the corresponding heart.  Intestinal
origin XVI; a low irregular dorsal typhlosole
commencing in XXI; caeca and  muscular
thickening abtent. Nephridia! astomate mero-
nephridia in 11 tposcly aggregated into tufes
send sheaves of ducls dorsolaterilly to inter-
segment 1/2) similar aggregations i T1I=Y
alsa appear 1o he exancphric. are adherent to
the pharvax and are appurently st least partly
enternnephric, what appear to be pharynyeal
duets being demonsirable in PJ. Succeeding
ocsophageal and intestinal scements have each
A lransverse row of approximately 1l asiomate
parieral  micromeromepheidia  on cach  side.
Caudalle (Pl and 2) with several small
nephrstomes (one ta a merancphridium) on
cach side in cacli- sepment, esch funnel lying
in the segment projecting from its nephridial
body near its duct and not preseptal with the
cxception of  the medisnmost  nephridium
which. in some sepments was secn o have &
preseptal funnel, At leasl some of the neph-
ridial ducls in each sepment combine 1o send
a duct to the dorsolateral surface of the inies-
tines these ducts commuaicating from segment
to scgment by a longitudinal tluct on cach side
which runs on the external surfnce of the intcs-
tine of several segments where visible but is
nol demenstrable, and i3 therefore question-
ahly continupous, thrawghout the caudal reglon.
Confieatton of the exact arrangement of the
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nephridia of 1his species is requited as unusual
difficulty in demonstrating the structures des-
scribied precludes certainty that the pharyngeal
and all caudal nephridia are enteronephrc and
actilal openings of the caudal ducts into the
intestinal tumen have not been Jemousteated.
Sperm funnels iridescent in X and X1 Ovaries
bushy with many ¢hains of very large oocytes
(H, P1): ovisacs absent (H) or well developed,
cofilaining numerous pocytes, on the untenor
septum of XIV {Pl). Prostates tubulorace-
mose. tobulated but tinear, the gland folded
ance and oceupying XVII and XIX, with very
aurrow central lumen throughow, surrounded
hy thick glandular walls: the cutved muscular
Juct joined near jts junction with the pland by
lbe vas deferens. Penial setae, anmd Internal
glandy corresponding with the accessory gem-
tal murkings, absent. Spermathecag 5 pairs,
diverticilum  (insemtinated) single, clavaie,
uniloculate.

friald varietion: In the eleven typesspeciiens.
including the hololype. paired penilal markings
with centres lateral to b and slightly postsetsl
are invariahly present in X and XI; paired
genital markings with centres fateral 1© b and
slightly presetal are invariably present in XVII
and XIX, occur in 6 specimens in XX (H,
P1-13, 6. 10), and are represented, on the right
only, io 2 specimens {H. P6). Female pores
are always paired, presetal, 1/3-1/2 ax apart
and spermatheeal pofes are never discernihle
with certainty externally.

Muterial examined: L1, 140°49°E, 37°28'S,
11 km S of Penolu. in cucalypts fringing
Pitus sudiara, B.J, and T.W. 153iii.1972—
P7-10. Lml, 140°S5'E, 38°0L'S, 26 km
from Mr. Gambicr along road to Nelsog, in
sundy loam under grass among wattles and
gums with some herbiiceous gartden escapes.
fJ. and TW. 15406L1972—11, PLK,
H. P24 (AM1: Pl S, 6 (BM) P7-8
(SAM); P9, 10 (BJ).
Remarks: S penolaensis is distingnished trom
the type-species. S. notabilis. and from §, Im-
paricyssix, in having only three pairx of cal-
ciferous glands, lacking those of No It diliers
from hoth specics in having five pairs of
spermathecae and in olher tespects,

Discussion
The earthwarm fauny of South Australia. is
remarkably impoverished, though of high
specific endemicity. Tt has been shawn above
that the total known fauna in the only
Indigenovs family, the Megascolecidae, con-
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Fig. 10. Spermathecae (right segment 1X unless otherwise indicated): A. FPerionychella (P.) incon-
stans, holotype, Mjl. B, Heteroporodrilus shephardi armatus, L. C, Gemascolex bursatus,
holotype, Jj3. D-F, Gemascolex lateralis; D, specimen 1, Ii2y E & F, specimen 3, LIl (dorsal
and ventral views, right VIIT). G, Gemascolex mirabilis, holotype, 3g2. H & I, Gemascolex
octothecatus; H, holotype, Lml; I, paratype LIl. J. & K, Gemascolex similis; holotype, LI2
(J, left VIII; K, left IX). L, Gemnascolex stirlingi, specimen 1, Jg! (left IX). M, Gemascolex
walkeri, holotype, Jil (right VI). N, Spenceriella imparicystis, holotype, 1.k4 (uupaired, IX).
O, Spenceriella penolaensis, holotype, Lml.
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sists. of n peregrine specics of Microscolex, a
single  species questionably  assignable  to
Perionychella (from Kangaroo Island), g sub.
specics of 1 Victorian speciee ol Helerofoio-
drilus, eight species of Gemascwlex and two
spocies -of Spenceriella; in all, ignoting the
petegring Microscolex, four genera with twelve
specics in contrast with thirteen génera with
sevenly eight species in ncighbouring Vicloria
and welve genera with fory cight specics in
Ihe small iMand state of Tasmania, All of its
peneta and two species are shared with Vic-
fori.  South Auwustralia thercfore -has close
zoogeographic affinities with Bustem Australia.
Apart [ram the fact that the Kangaroo Island
Pertonychelly shows afliniies with the genus
Grafiophilus in Western Australia, therce are
fo gencric or specitic aflinities with the fatter
stile.

The paucity of the fauna of South Australia
is correlated with its low rainfall. A south-
eustern coustal wedge, the Fleurieu und Yorke
Peninsulas and Kangaroo Island arc the weltest
pirtz, with an annual cainfall, with local excep-
tions, of between 500-750 mm (20-30 inches)
but the remaining coastal region, including the
Evre Peninsula, has only 400-500 mm (]6—
20 inches) or very much less and the interior
is virtually desert, Pickford (1937) in a very
thorough survey of the earthwotm fuuna of
South Africy found no earthworms where the
rainfall was lcss than 25 inches and the wetter
parts of South Australiz are near, often below,
this limit. The rainfall in coastal Victuria, in
contrast, varies from S500-750 mm (20-30
inches) in the drier west to 750-1975 mm
(30-80 inches) in the east while Tasmania
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al0 Nas arcas ranging from SOD-2000 nn but
is generally wetter than Victoria.

Of the regions in South Ausiraliy not investi-
guted for egrthwoms. only the Yorke Penin-
suly appears 1o be wet enough 1o vield earth-
worms and though some additional species
doubtless remain to be discovered in the areas
from which they have been oollected, il is
unlikely that further collecting will elevate the
South Auslraliun fauna above a totat of sbout
twenty species.

iF is moteworthy that the great majorily of
South Australian species, all in Gemuscolex
and Spenceriella, have caudal enteronephry, 4
condition which would rppear tu be an wlsp-
tation for water conservation 28 urine cxcreted
into the intesting is presumably concenirated
by resorption ot water in the hind gut. The
close similanty of the species within Gewman-
colex, as im Spenceriella, supgests relatively
recen( speciation from un-even smaller fauna,
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Fig. 11,

Prostates of: A, Heteroporodrilus shephardi armatus, paratype
satns, holotype, 1j3: B8, dorsal: C, ventrali D & L, prostates in situ, sho
lar ducts. and glands adherent to the intestine. F. Gemaseolex lateralis,
Gemascoles stirdinsi, specimen 1. Igl. H. Gemuaseolex walkeri, holotype,

3, Lk4. B-E, Gemascolex bur-

wing bursae, muscu-
specimen 3, LI G,
Til. Scale 1 mm.
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Fig. 12,

Penial setae of Microscolex dubins, by scanning electron microscope. A, entire setn with
muscle adherent basally; B, tip of same scta: €, D, I, sculpturing of same: /', setu of second

specimen, L14,



112 B. G. M. JAMIESON

~
.
L
K
1
A
S )
o
e

Ny

type 1, Lk4; E, tip; ¥, sculpturing.

Fig. 13. Penial setae of Heteroporodrilns shephardi armatus, by scanning electron microscope. #1-D,
halotype, LLL: A, tip of seta; B & €, sculpturing; D, sculpturing of sccond seta; £ & F, para-



